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(31)«5feti£®S^ 
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(32)«5feB 
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(33)«5te*fcfc3gH 


B* (J P) 
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(54) [&m<D&m MMWttvhijy^xa 



(57) mirfli^oiEm 

^x^^WLT^^ii^ (i) saKo^hy^^x 
»x*t^Lrft-5Bi*s (2) iattofflSffjsfctiw 

MM&BS] a-f-r^LTS:SIS«B (2) Sfcl* 

(4) gBffiO»i&J$/c:«^m§iJo 
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[»SS6] sSaRS (2) icfcfcl: (5) IE«<Diffleffl* 

ttSfiWM* # y Hr ;l/ tc 3fl5« L T & 3 * ;UM> 
[§S;RJS7] fg^Jg (2) Sfcli (5) IH«<0«ffi»Ji: 

K»«wj*#«rLrft*«*3K (7) 9em<d 
cm*^9] ^y^y-ty vjjgjWKxxx^^rc^^n 

rawagi o] #y yy-ty >mffim^XTfr&rci*?: 

1] 3— rwV^LTftStfcftB (9) 



BEST AVAILABLE COPY 



(2) 



2 8 9 3 1 9 1§ 



imntmi 2] m&m o) , do) £/c& cm ibsb 

^fflSSiJ S /c * 7 -fe /!/ JSffl u t * s # y-tr 

[M&Kl 3] ISsRS (9) s (10) Sfcfc* (11) §Bi 
im&mi 4] ««ffJ*^LTft«»3R« (13) fi 

mm±<D%\\mftw?A 10 

fifcttJSJffllt (controlled release) D fetfJfSEttB! 

^$>-§>o 20 

fc^c 3ra3ia^3»ai*j!Bittssij^asn 

ntcc t<D&\,^v yy-tr y yHiixf /i/ £ & ^ 

ftSttLTSStia (15~35°C) TlftOT h U 7 ^ 

v^ra«>T«nfcsswa:afflSJ»tt , T h y y zxmtf 

HO-*CH,-CH-CH 

O H 



J?J£ 3— r >y-T S c £ <t 0 MK:SSaaa»J»tt 
Lfc G 

(1) sRy^y-ty vflgjWfK^x^i/Sfc^^n*^ 

T^57 h y ^Xftk 

(2) #y yy-ty >mmmx-x"rj\'3:rc&*ti%tt 

(3) vhy ^Xfcl^^u^yx^y ^^y^X^: 
t^LT^^S ( 1 ) ^IBScCOV b y y *X»J, 

(4) Th'j ^^xtcv-r^n^yx^y >y^v^x^ 

tWLt^^s (2) «iEtto»3K»j*fettiaa»j. 

(5) 3-r^>^LT4SS (2) Sfcti (4) JSfB 

(6) sg (2) (5) mmffi<Dmffi.m&rci*m%L 

(7) s (2) £tc& (5) siBttoaiasjsrcttsa 

(8) ffimm&^mLT&zm (7) «eiKotts>j. 

(9) sRy^y-ty vfliflfiSxx^i/srctt^n*^* 

(10) *y yy-ty vsgflfiK^x^i/^^^^n*^ 

(11) 3-f^>yiT&SS (9) Sfcfcfc (10) SIH 

(12) m (9) > (10) Ic/cte; (11) SIBScO»5giJ^ 
/c ««3K9J* # 7Wc ?E« L T # 3 2; ^-fe 7l/»J. 

(13) ^ (9) , (10) Sfcii (ID JMaK<0«3K»JS 

(14) ««wj*^lt*-s» (13) mim<D&&L 
*a«k:fe^^rffl^6n**y ^y y >ugfleeaix 

r-7i/«, *y ^y-ty vtflgflSttfccDxx^uTfiSo 
#yyy-ty>», ri^^mcnffl cwr) -n + 2 

ffi (iSSl • ^7j<^Si:. n - l ffl • »tt 

tt) ~n{@ (fStt) (OX— r7M***feofc*4l(7'7b3 

-7i/j t« t) [ y y y *fe y yxxr;t/ M R*a6ax 

««AdttfilR. «fr (1986^5^2 0) JB12H] . /c 

[ I ] 



W*. nfiM^Jg^r^-ro ] tSt)^n§i^ffl so l^&tu n i: LT(iil» 2 -50. »^L<ti4-20O^ 



5 



(3) 



^2 8 9 3 1 9 1§ 

6 



Tti. fct^Iiy^V^Vy, hy^y-fey>\ -r 
yy-fey>. -^>*yy-fey>\ 's+tfyj-fey V. -\ 

y*yy-fey>, *^*yy-fey>\ y-*-^y-by>\ 

■x^^U-tzUV, ^^-r^y-fey >\ x-fa-tf-^y 
£X(,£Th^7V-tzV>^ -v^-9-yy-fey >\ 

-ty >^#§?ffl2n&o mm&tLTte, ret*. 

uy-m yyi/>^ ^uxfyi, ^*y 
^m. vi/s-;i<m. *7v>m. ^x 

X y y y -fe U >S§i8xxf;Hi, ±IB<E> cT k «# >J y 
U -fe U 2/ 1 t yxXr;l/$/c^'Jxxf^ 

«\ ^ffi#ii^200-5000, »SL<«300—200OTfe 
0> HLB (hydrophile-lypophile balance ;^7k14^f414 
/^>X) #3^1-22. »SL<«1— 15<0fe0^ffl 

* HBS arit» £0 . 0000 1 — 5g/ml , £? £ L < 0 . 000 1 — 1 g 

#y yy -ty >fl§fls&xx7vbo&tt0j£ ltc*. /c^ 
Atf*yy;i/«y (hy) yy-fey h\ ayyvg^ 
(hy) yy«bUK, *:/y/u*ey c^*) yy-fey 
h\ ^yvg^ey (t^) yy-feyh\ 5*y>*e 

y c*\*i» yy-feyK, ^*y >g^£y (r- h^) y 
y-fey h\ (hy) yy-ty h\ a-w > 

WJ (f h?) yy-feyh\ >j/-;i/is; (hy) yy 
tu 'jy-^(fh7) yy-feyK. yy— ;i/ 
»^ (^n**) yy-ty h\ yy-;i/» (^^) yy 
•ty h\ xfru^ty c-r*) y y-fey h\ xr7 
'JvSf* (x#) yy-iryF, xfru^y (t- 
h^) yy-feyF, xf7'j>8t/ (^n**) yy-fe 
y h\ xf7'j>i-fex+ y y-ty h\ x-r 

7«j>8h'j ('n**) yy-feyF, xf7>;>^> 

* C'n**) y y-fey h\ *M>m~tx* (f**) y 

y-fey K/*i/^>t^y> ('vf-w yy-ty h\ * 
w>8^e/ (^n**) yy-tyF, a-u-fvitey 
Or*) ^y-tyh\ *u><>K-r* c-r*) y y-fey 

h\ Xf7U >Kh »J (f h7) yytUK, Xr7U 

(f h7) y y-fey h\ (f- 
h^) yy-tyh\ 7t-w^K^>* (-rh^) yy-fe 
y h\ /wa^-vifrey (x*) yy-feyF, 
>fif* (x#) y y-fey h\ /ws^-vurey (-\* 
m yutuF, /^i/5*->«-fex* ('n**) yy-fe 
y h\ /v^^>KFy c^**) yy-tyh\ /vi/* 



^^o* c^n**) yy-feyh\ /vi/^v&^y 
(fh?) yy-feyh\ /^1/5^-vnFy (f h7) y 
y-fey f. /*ft>z*z/m?o# (fh7) yu-tyKU 

rc^^fxf7U>8^ (fF?) y y-fey f 
k^efE*aia («) giops-3io^) , xf7U>8€ 

y (^h^) y y-fey f (^^x.aiK44HB (ao aio 
ms-3io^) . xf7«j>8^ c^**) y y-fey f 

(tctXam^MSi («) ^PS-500^) . Xr7'J > 

10 ^-fex^ (^it) if y-fey f (fct^ttm 
(tt) S^ss-soo^) , xf7'j>^y (x^) yy 
-fey K*tf*fflSh4, t<tc, *yyy«fey>aBJWK 
xxfMx^'j^/ (tM y y-fey FT*fe^ 

tfH6h*o cns*y y y-fey >Bffiixxr;KD« 
ffls«, i»»a«*nsiH»)Wfc:iB3e*nav^ ?s 

0.001— 50fg, cfcDS?^L<ti0.005— SfgT^^o 

^fc, *fg^tc*5V>T«, sRyyy-fey^BlteKxx 
20 -r;l/^*LT^:^^?aT*Si*cDVh y y^Xtfffllf^ 

n&o covhy y^xtett. ±iBTifi^fcc:fc**y 

y y-fe'J vfllflfiKxxv L ;U*±i2^ffifflS$W^-ti:SO 

fcoT^iClSi^30— 150T:jff ^ L < ^40—120^0^(0^ 

ffl^^nso co7hu y^xtctt, #yyy-fey>Hg 

30 L < ttttftjSSfcttlBWSfc LT40— 120X J: 0»S 

l < ^4o-9o < t^wt-^>flis^^e,n^o BMS^sf* 
rs> ^enrfi, mwt&. *mm) s mu^^ ti^±nu 

AfflU) > /ct^(fXf7'J;I/7;^-;k -fe^l/T;!/ 
n— ;Uft^oBgfl67 r ;l/3— ;k ^y-fe^Y F&iWffli^ 

40 ft^VXfft. ^;l/^^D»>, Xf7'J>8, X^Tyyl/ 
;k ^Y^a^y X^y >7«y *XH#SKJB3 

ct^t't, a«a«»»-e3its6j«»o»o.oi-iooft 

W^L<(i 1 — 20fl^"e^^o 

*«W^*3tJS«ST?H*Ov h y -y ^Xtc(i % ^tc 
^ttofti/^lBt), — »tcvhyy^x»JW^«iB[fflSfc 

tf-e**. &m£%M. 3-yx^-f, ze-fe;k 19 

so v'hSI, -fe"^^>, T^tfr^fA*. p<^;l/-fe 



K >m<D%g'&&L fctx. is * ^;b-b ;b u - X 

»k ^-coffi^fe^J. Mtiftik jSffl$h 
S£#j/£»£ LTJi, tt^W^O^^ (fc£*tf^i2 

i°cj^±) mm. rztztf&myjL-fr-fu^s-jvy 

yy, f^7-i"JX ^x^y, li^n^^>7^ 
h\ xfryr-jlT^ F\ -byrb4^yy, rytf-yy 
y, -t;i^>F^y. -fyF^yy. x^y^ry^y 
—/I/, 7;I/77^7^>, f^7-l!V^ ;^yo 
& BSS^-^y, rxtf'Jy. Fd-2,8- 
S^f V yn 3 ~^^V -2H- 1 , 4-^>X** 

^v ? >-4-7 7 -fex^^^7 T v'^ H (J^T "AD-5467"£ 

h>^ % Jt«W«^OiSl/^ «$0-120r. #£L< 

y, 2- Ciz-t: FD*s/F-r*-5.io-^-f— - 
3.5.6- h U^^;b-i.4-^yy^yy (WT "AA-86 

r &if^fflt^n5s*\ fc^kf-ryxy 

y. wyi/yi/x ^y*— yxuy. il-2, 

a . FGF > b.FGF^H^y^^ h\ 

ittniTttSiwttfSfjPr/i/* y 
^T—^<Dmmx-m%f&^<Dmumjt>n^^oic^ p h 

*5l ^ T , # U ^ U -b y >BBfl6 Kx x t 1 ;1/ S * ti* 

tfpH1.5J^±&^L 7.0**8. L< «:2.0— 6.8) ^ 
AD-5467, FUtfyF>, T^^^/^X. 7Xb! 

yy, ^hyo7xx -ryynyxy. 



(4) H 2 8 9 3 1 9 1 



x^7UX ad^'J F-;K U-b^tfy, rx=j;u 

^tCAD-5467, hbtfyhy. -f>K^^^>^ 
"T SjS»fi«37 a CT0. lg/mlJ£TF#* L < {iO.OOlg/mlti 

10 »{t77l/ = x«>A. ^r^^ OF-Td^ F. x7ny 

;W . ^^^r/i/^y^v^y^A (y-f-yy 

» . Xf7'J>8vn^A, Xf7'JVi7;^ 

ii«eo^jBottft«. *»{t«u mwrnmsrcizmmm 

gtiil^50/imt(T»^L< (i0. 05-20 /imT^fe^o © 

*u<tti— 5oa«%, <fco»^L<ciio~3oaa%r^ 

ZlipHl. 0—13.0, £?£L<ti7. 0—10.5) «:^-rt>(DS 
$>*5, rc^^.tf If y^-b^-y (vinpocetine) > XX^ 

y^A, r-t^y— >vt^ f, /vkijx fu7^^ 

F\ 7th^^ K> ft7^f'JX ^57^;K ^ 
x-yy, /p^ya-zK t;l/7^x xy x F»J 

y. x^r^^^y, ^p;b^P7i;>, JSKvx-ytfy 

^fflv^n, ^crch^^tf y^-b^-y. 7-tr^y- 

fflt^n^^ WlClKI»* (10— 0.05 /im) ^t^ffl 

fi, (^BSO. 000— 500.000, W^L<ii70,00 

0-400,000) TKtt<Ofk-&«|"PSoTfecfc<, fctx.l£ 

t:KP+^^Ptf;Mf;l/-tr;l/P-X7^l/-h, -b;l/ 

•b/bn-X (CMEC AQ : SAttK) , ^^T^y;U^ 

(Eudragit) LlOO-55.^"^ h L100 r ^--r F 

40 h S100:U— A yT7l/V "Rohm Phanna"t±Si. 

?>n. ^tC7c^^if^-^ F^^-y h LlOO-55H#3RfflS 
n§ 0 B»tt«RO«[&«ii«50MmWT»*L<tt0. 
05-10/xmTfe^o »«tt1»Sl«^fi»i:«UTii^l 
-80fift%, »$L<(i 1 -50Sffl%> <J:0»SL<(i 
10— 30fiffl%"e^^ o 

F y y ^XS»JtC43l/^T«±fB<DCr^ ^^14 

^ ^X^^O.005— 75Sffi%H : * L < (iO.01— 50fi 
so S%^^^^ 0 
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(5) 



§12 8 9 3 1 9 1 
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*m\w h y v ? 7m%, #yyy*y>«i»»x 
3. ft*^tt*y yy -ty >Bii»Bgxxx/i/*rc«*ft 

-fey >Bifl6B!xX'r;l/Srctt*n*'S-*LT**«ffiT* 

sitcDv h y ^ ^xjctastta6ss!i^i:iffl«tt!fta^* 
»i^^tv h y y ^xWftcimss^ttsia^-r s c £ 
tcj:t)iaiS"rsc:4:*<-e#So fc t x tf * y y y -t y > 

*tt0 5%±m<D££%mam£%:MB. (40-150^^ 

S L< te50~H0°C) JSBLfefeeOtc, llB&SESh fc£ 

&mic&^T*KW(D&j£&i&mmwter? h y y ^xsu 

«Ffc«ltt#J*fcttJBtt»J*»*c fc*t»*S 0 *y yy 
■fe y >KB5Kx^-x^*taS*lllt'SIHfc±l50IIB«, 
saraffj*— l*fc4nia*ltt*Hi:Tfe <fc < > *fc9J^tcftp» 

ftn#jott : F*ftiAsc4:t>T»*ao 4>aojfittaw*ffl 

^Tg^iS (ji^500— 10MmO3K^75fia%« 
±> 500/imU±OS?5M»%WT. lO/imtTFOIft 
^FlOfia%J^TTfeO, iff $ L < ^500— 105/1 m^ffi^ 
75Sa%W±* 500/imW±^ffi^ 5%B*tTF* 74 

1410' '500 \i m C0^?90fia % 1^±, 1 77 /i m J^TCO^^ 
£\ »SL<tt900-6,OOOI5I(te/^ <fc?)#*L<*il, 

ooo-3.ooo0K/^iS^lHiex-rx^ (/c£*.fcfES 

5 — 100cm, W£ L < & 10~20cm<D¥i#P3^?"e& 0 , 
fcirKtfT/l/SKR*!?) <D±tC— TZffiM (2~200g/ 
£\ ftF£L<f*5-100g/#) T«T-r«^cJ:DfT-5 

h y >y *xaij»(cjiwft»jx(i«a#j« % /c 

£*fcfaffii$K> BSttftifOBWco 
rci&a^ttKO^ffi-en— rY>^bf c vh y «y ^X3»J 

tin Kn^r>'7 p ntf;b^^-;l/-fe;l/n-X, x^;Mr;l/u 

;l/-b;l/n— X, t»«, #i;**^i*1/^U3-/V, 
% y>< — >80,y;Uux>y d7F68. t:v->f4, t;l/D-x7 



hVZis*— K 7 F *y;i/*3fi*y-7— Ofr-CK^^y 
Mioo-ss.l-ioo.s-ioo.U— A 7 7-;i/v*±gi, SFV 
*y) , ^;U^^->^^;l/X^-;l/-fe;l/n— 77^Xg 

10 j£ft 0. 3— r-r V^SSJ^TkfeSOHi^aiSjg 
(c^fe^v^i:^L/c^O^/c^K.(fX7 p U-'r^l? 

cfc 0 ff ft 5 o a9^J«al^25-70 < C»$ L < £25—40 

y >y * XSJWFtc jHBS9JX««3KS"J«r. #gft e> « fi9£3U 

ft ^ * 0 . 2— 2 . 0 h >/cm 2 » $ L < tiO . 2— 1 . 0 h >/c 

^•fe;l/giJ«*^cOT h y ^y d^X#J»k:|ffl«[#JXttJiS[ 

^< LT#^,ti^*fg^Ov h y y *xfflflDjBltt»K 
^S^J> teffl&tf^^-fe/l/ffJ^fi. -«o*ffl«[»J. Mtt 
^JRD'^y-fe^J^l^mcLTffli/^C i:^T* 
30 fefc^tf (A, XS. SIKffiWi 

^y-fe^i/ffjfi. b^ (3ie»/s#) ofiScwiSfiosfbLft 

» (c t> T fe mMOtiktti' *9 — > ^ i5 A, H ^{ ttf ft i ^ 

«*feft<. H«xe^mff-pw»jft(s«feie«k-e- 
■r, 8eoT3Sfcffi»jwi±aa»jhLT«as«ftfe©T*fe 

so Stc^^TfTftofco -Tftfr-^ SB+-ttiEB*38JS^ 



(6) 



28 93 1 9 1§ 
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(WTHHilkPSIS-rSo ) OiSaiH»ftO«2tt 
K;M£) lc*SH;T, »ffifStt»J«rffi*DLfc}$ttJJK900nii 

^ K;U(Hli5ISlO0rpmT^T^\ 

H8S0U l 

(«0 K:PS-3io) 80 g *9o < Ct;:MS, SM?U 20gCO 

y >«axuT3o»B«#L»»s*fto cn 

^ 90t MS L , 2000rpmT @g L T 1/ ^ S 1 5cm<D T 7 
Jl/^fif^X*fc:20g/#7?i8TU (069*51 io 

i§L60^ yS/a.©Bf*iljaLftt^ (WT42/60* r>a 

HSS0IJ2 

(«) »:MS-310. tCF "MS-310" fclfeffc-TSo ) 37.5 

g^^t:^ll?*42.5gi:*90 < t:T^prM. HkflfU t-*?* 

1 ^titCLT (WBXT'V-^yvy "Spray Chilli 
ng'XT) 42/60^ V>ziWJB<0|Btt»J*»fco 

3 20 

MS-310 < 25g 

^ftfflHrfi 55g 
ft7-r'J> 20g 

&m^Tnmm2 fcHSMcLrx^u— *-y > 71,42/6 

HfiK0U 4 

MS-310 125g 

67 . 5g 

ft7^UV 20g 
^ffl^THffii2 ^[5lfficLTXyb- ^y >^L42/6 30 
0;* y->a.<D»»(0lffl3K»J*SfCo 

MS-310 20g 
SfklSSIfft 40g 
AD-5467 40g 

zm^mmmz tmmic Ltxyu-fj >^L32/4 

MS-310 lg 
JSffcSBJIfa 109g 40 

ft7^'J> 90g 
*fflt^THSBffU2 fcHlfil^UTXyU— ^y >yL42/6 

o* *y > ^ <on^(om&m^mtzo 



12 

Ms-310 lg, ae45 g atjFfi!ftttii?ftiiog*9o , t:Tiin 

Sfcf&U f*7-f«; V45g*J8ALT30#ffll«$# 

L42/60* S/a<D«JB©««[#J*» /Co 

MS-310 i g 
Xf7 »J ;b7Vlo— ;U ioo g 
AD-5467 lOOg 
*fflV>THSSCT2 fcl^fiilcLT^T'V— ^-y >^L48/6 

o* vi/^comBcDmmmttmco 
^Mmsvm e>nfc«i8j[gjj2oog. nf-t/wsg. ecgso 

5 OWaWJ : -^y>|t*ttH) 25 g> 7f7'J>^ 

*->*A0.9g*igfi-U HSllmm^ff (ft^SlSR) 

TO. 2 h >/cm 2 TJT» LTSESU«:1f fc 0 

USS^JlO 

MS-310 5 g , mmnmog^oxvM^ aw¥u if 

>slMr^:yig, K5*y h L100-55 l5g*SALT 
—*-y > ^42/60* ^ ->3.tD»Jg<0|fflffiaiJ*f#rCo 

HSSW11 

MS-310 3g, S{b«SH»20g, If >sR-b^->lgRtf*^ 

F7* y h LlOO-55*JBi^T, *SK0J 10 £ luetic LT42 

/6op< >y ol <Dm&com%Lm*mrco 
Ms-310 7 g , mtffinmig%:9ox'VM^ iiw&u ad 

-5467 5g. 7kKftV^$/r>Al0g*t8ALT30»ffl* 
»*m*-&fc«. MKffll ^|pI^CLTX^U-^y> 
^LT42/60* y v'aOSflgOimaSJ^fffeo 
%9K0Ol3 

7j<^{b V > »> A 1 OgOft t) tC ^jS^r & 7 )V ^ - 
£AlOg*ffl^fcWttti\ HjSgfflJl2i:fR]^tC LT42/60* 

H#S#Jl4 

Xf7'J>l^ (rh7) ^y-feyF CBE*3Kfia 
(tt) S!:PS-310) 91g*iDiS (90°C) BS8¥U ggO-f^ 

-^y >*&a ltsoxucm-d r3o^mn lumps* 

fco Hfififfll 1 LT60/80^ y i/a.tOWfi&Wkn 

tmmt LT®fk«sn?ft9ig<t:9gcDY-r^y >%m^ 

T±mtfflffilC LT42/60;* y ^ a <Z>fflfi9J«r?# fc 0 40 
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(7) 
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[57] ABSTRACT 

There is provided a matrix preparation produced by 
dispersing a pharmaceutically active ingredient into a 
matrix which is solid at ambient temperature and com- 
prised of a fatty acid ester of a polyglycerol. The prepa- 
ration has stable release controlling ability, can be pro- 
cessed to fine granules, granules, capsules, tablets etc., 
and contributes to reduction of the administration times 
of the active ingredient and side effects of the ingredi- 
ent 
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SUSTAINED RELEASE PREPARATIONS 



This application is a continuation of U.S. application 
Ser. No. 07/433,223, filed Nov. 8, 1989, now abandoned. 5 

The present invention relates to stable, controlled 
release matrix preparations. 

For the purposes of reducing a number of doses while 
sustaining the effect of a drug, and suppressing rapid 
elevation of drug concentration in blood to thereby 10 
alleviate side-effects or retaining drug concentration in 
blood for a long time, controlled release preparations, 
particularly sustained release pharmaceutical prepara- 
tions have been studied with a variety of drug sub- 
stances and by means of .a number of methods. The 15 
controlled release preparations include, for example, 
capsule-type dosage forms comprising a drug-contain- 
ing core portion covered with a membrane and matrix- 
type dosage forms consisting of a drug dispersed in the 
drug-release controlling layer. 20 

These conventional controlled release preparations, 
which are required to be subjected to more sophisti- 
cated processing techniques, have been provided in the 
forms of tablets, capsules or granules. 

Taking into consideration the fact that a recently 25 
increasing number of aged persons and children are 
given medicine, however, controlled release prepara- 
tions in the form of fine granules are regarded desirable. 
In addition, one of the advantages that fine granules can 
offer lies in that their doses can be easily adjusted. How- 30 
ever, stable controlled release preparations, particularly 
fine granules have not been obtainable, as far as they are 
produced in accordance with a production process for 
conventional controlled release preparations. There- 
fore, no controlled release fine granules have been com- 35 
mercialized so far in the past 

Under these circumstances, the present inventors 
conducted extensive investigation into a controlled 
release matrix preparation which can be prepared by 
means of a practical and economical production method 40 
without the use of a solvent harmful to human beings, 
can also be easily adjusted in dissolution rate, is easy for 
patients to take and stable. As a result, the present in- 
ventors found that when an active ingredient is dis- 
persed into a matrix being solid at ambient temperature 45 
(15° to 35° C.) and consisting of or containing a fatty 
acid ester of a polyglycerol, which has not been em- 
ployed in conventional matrix preparations, to produce 
a matrix preparation, particularly fine granules, an ideal 
controlled release matrix preparation can be obtained 50 
unexpectedly. The matrix preparation thus obtained 
excels remarkably in not only stability and release-con- 
trolling ability but also economy, toxicity, effect, etc. 
and furthermore that when a pharmaceutically active 
acidic ingredient and a solid base being insoluble or 55 
slightly soluble in water, or an active basic ingredient 
and an enteric substance, are dispersed during the pro- 
duction process for the matrix preparation as described 
above, there can be obtained controlled release fine 
granules being provided with pH-independence, which 60 
allows an active ingredient to dissolve in the stomach 
and intestine at a constant rate. In addition to the above 
excellent characteristics, the resultant matrix prepara- 
tions are suited for commercialization. The fine gran- 
ules described here have been named Micromatrix sys- 65 
tern (MMS). 

These findings have led the inventors to the comple- 
tion of this invention. 



Thus, this invention relates to: 

1. A matrix preparation which comprises a pharma- 
ceutically active ingredient dispersed into a matrix 
being solid at ambient temperature and consisting of a 
tatty acid ester of a polyglycerol or containing the 
same. 

2. Fine granules or granules which comprise a phar- 
maceutically active ingredient dispersed into a matrix 
being solid at ambient temperature and consisting of a 
fatty acid ester of a polyglycerol or containing the 



3. A matrix preparation according to the item 1, 
wherein microcrystalline wax is contained in the matrix. 

4. Fine granules or granules according to the item 2, 
wherein microcrystalline wax is contained in the matrix. 

5. Fine granules or granules according to the item 2 
or 4, wherein the fine granules or granules are coated 
with a coating agent. 

6. Capsules wherein the fine granules or granules 
according to the item 2 or 5 are filled. 

7. Tablets which are produced by tabletting the fine 
granules or granules according to the item 2 or 5. 

8. Tablets according to the item 7, which contain a 
disintegrating agent. 

9. Fine granules or granules which comprise a phar- 
maceutically active acidic ingredient and a water- 
insoluble or slightly water-soluble solid base dispersed 
into a matrix being solid at ambient temperature and 
consisting of a fatty acid ester of a polyglycerol or 
containing the same. 

10. Fine granules or granules which comprise a phar- 
maceutically active basic ingredient and an enteric sub- 
stance dispersed into a matrix being solid at ambient 
temperature and consisting of a fatty acid ester of a 
polyglycerol or containing the same. 

1 1. Fine granules or granules according to the item 9 
or 10, which are coated with a coating agent. 

12. Capsules wherein the fine granules or granules 
according to the item 9, 10 or 11 are filled. 

13. Tablets which are produced by tabletting the fine 
granules or granules according to the item 9, 10 or 1 1. 

14. Tablets according to the item 13, wherein a disin- 
tegrating agent is contained. 

The fatty acid ester of a polyglycerol in this invention 
is an ester formed by the combination of polyglycerol 
with a fatty acid. Polyglycerol is "a polyhydric alcohol 
having n On a cyclic polyglycerin) — n+2 (in a straight 
or branched polyglycerin) hydroxyl groups and n— 1 
(in a straight or branched polyglycerin)— n (in a cyclic 
polyglycerin) ether combinations in one molecule" 
(Polyglycerin esters, p. 12, May 20, 1986, edited by 
Sakamoto Yakuhin Kogyo Co., Ltd., Japan). As the 
polyglycerol, there can be used, for example, those 
represented by the formula: 



HO-eCH 2 — CH— CH 2 — OfcH 
I 

OH 



(wherein n is a degree of polymerization.). Normally, n 
is an integer of 2 to 50, preferably 2 to 20, more prefera- 
bly 2 to 10. As specific examples of such polyglycerols, 
there are used, for example, diglycerol, triglycerol, 
tetraglycerol, pentaglycerol, hexaglycerol, hepta- 
glycerol, octaglycerol, nonaglycerol, decaglycerol, 
pentadecaglycerol, eicosaglycerol and triaconta- 
glycerol, and among others, frequent use is made of 
tetraglycerol, hexaglycerol and decaglycerol. As the 
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fatty acid, there can be used, for example, saturated or ably 40° to 120° C). These matrixes can be incorpo- 
unsaturated higher fatty acids having a number of car- rated, for example, with lipids in addition to the fatty 
bon atoms of 8 to 40, preferably 12 to 22. As the fatty acid esters of polyglycerols to thereby produce more 
acids, there are used, for example, palmitic acid, stearic preferred results. As these lipids, there are used pharma- 
acid, oleic acid, linolic acid, linoleic acid, myristic acid, S ceutically acceptable, water-insoluble lipids which 
lauric acid, ricinoleic acid, caprylic acid, capric acid demonstrate an action to regulate a dissolution rate of 
and behenic acid, and among others, frequent use is drugs, preferably lipids having a softening point or 
made of stearic acid, oleic acid, lauric acid, ricinoleic melting point of 40' to 120* C, preferably 40° to 90° C 
acid, and the like. As the fatty acid esters of polyglycer- As specific examples of these lipids, there are used for 
ols, there are used monoesters or polyesters from the 10 example hydrogenated oils (eg., castor oil, cotton seed 
polyglycerols and fatty acids as mentioned above. Such oil, soybean oil, rapeseed oil, beef tallow, and the like), 
fatty acid esters of polyglycerols have ordinarily a mo- beeswax, carnauba wax, spermaceti paraffin, lecithin, 
lecular weight of 200 to 5000, preferably 300 to 2000, microcrystalline wax, fatty acids such as stearic acid 
and an HLB (hydrophilic-lipophilic balance) of 1 to 22, and palmitic acid, or their salts (e.g., sodium salts, potas- 
preferably 1 to 15. Also, the fatty acid esters of polygly- 15 sium salts, and the like), aliphatic alcohols such as stea- 
cerols can suitably be selected depending upon the type ryl alcohol and cetyl alcohol, and glycerides, among 
of active ingredients u tiliz e d , and there may be used, for others. Frequent use is made for example of hardened 
example, those being capable of melting by warming cotton seed oil, hardened castor oil, hardened soybean 
active ingredients in proportions of 0.00001 to 5 g/ml, oil, carnauba wax, stearic acid, stearyl alcohol and mi- 
preferably 0.0001 to 1 g/ml. As specific examples of the 20 crocrystalline wax. The lipids may be used in an amount 
fatty acid esters of polyglycerols, there may be used, for not hindering the object of the invention and normally 
example, caprylyl di(tri)glyceride, capryl di(tri)glyce- they are used in such quantities as may correspond to 
ride, caprylyl mono(deca)glyceride, lauryl mono(deca)- about 0.01 to 100 times the weight of the active ingredi- 
glyceride, lauryl mono(hexa)glyceride, lauryl mono{- ent, preferably 1 to 20 times. 

tetra)glyceride, oleyl di(tri)gryceride, oleyl di(tetra> 25 The matrixes being solid at ambient temperature us- 
glyceride, linolyl di(tri)glyceride, linolyl di(tetra)glyce- able in this invention can suitably be incorporated with 
ride, linolyl di(hexa)glyceride, linolyl di(hepta)glyce- additives being generally employable in the production 
ride, stearyl mono(deca)glycertide, stearyl deca(deca>- of fine granules or granules, unless there is particular 
glyceride, stearyl mono(tetra)glyceride, stearyl mono(- hindrance. For example, there can suitably be used 
tetra)glyceride, stearyl mono(hexa)glyceride, stearyl 30 excipients, such as lactose, corn starch, Avicel ®, pow- 
sesqui(hexa)gryceride, oleyl sesqui(deca)glyceride, dered sugar and magnesium stearate; binding agents, 
oleyl penta(hexa)gryceride, stearyl tri(hexa)glyceride, such as starch, sucrose, gelatin, powdered gum arable, 
stearyl penta(hexa)glyceride, oleyl mono(hexa)glyce- methylcellulose, sodium carboxymethylcellulose, hy- 
ride, lauryl mono(deca)glyceride, stearyl tri(tetra> droxypropylmethylcellulose and polyvinylpyrrolidone; 
glyceride, stearyl penta(tetra)glyceride, oleyl mono(tet- 35 disintegrating agents, such as calcium carboxymethyl- 
ra)glyceride, oleyl penta(tetra)glyceride, lauryl mono(- cellulose and substituted hydroxypropylcellulose; and 
tetra)glyceride, palmityl mono(deca)glyceride, palmityl other additives, such as coloring agents, flavoring 
deca(deca)glyceride, palmityl mono(hexa)glyceride, agents, adsorbents, preservatives, wetting agents, anti- 
palmityl sesqui(hexa)glyceride, palmityl tri(hexa)glyce- static agents and disintegration prolonging agents, 
ride, palmityl penta(hexa)glyceride, palmityl mono(tet- 40 As the parmaceutically active ingredient, there may 
ra)glyceride, palmityl tri(tetra)glyceride, palmityl pen- be employed drugs having relatively higher melting 
ta(tetra)glyceride, and the like, either solely or in mix- points (not lower than 121' C), such as phenylpropa- 
turesofmore than two kinds thereof, and among others, nolamine hydrochloride, cMorphenylamine maleate, 
frequent use is made for example of stearyl penta(tetra> phenylephrine hydrochloride, theophylline, caffeine, 
glyceride (eg., PS-310 produced by Sakamoto Yakuhin 45 procaineamide hydrochloride, sulfanylamide, cepha- 
Co. of Japan), stearyl mono(tetra)glyceride (e.g., MS- lexin, ampicillin, molsidomine, indomethacin, suffisoxa- 
310 produced by Sakamoto Yakuhin Co., Japan), stea- zole, sulfadiazine, diazepam, valproic acid, quinidine 
ryl penta(hexa)glyceride (e.g., PS-500 produced by sulfate, aspirin and 3,4-dmydrc^2,8Hiiisopropyl-3-thiox- 
Sakamoto Yakuhin Co., Japan) and stearyl sesqui(hexa> o-2H-l,4~benzoxadine-4-acetic acid (hereinafter re- 
glyceride (e.g., SS-500 produced by Sakamoto Yakuhin 50 ferred to as "AD-5467"), delapril hydrochloride, ipri- 
Co. of Japan), stearyl mono(deca)glyceride, etc. Partic- flavone, trepibutone and the like; drugs having rela- 
ularly, in the case of the fatty acid ester of a polygly- tively lower melting points (about 0 to 120° C, prefera- 
cerol is stearyl mono(deca) glyceride, excellent absorp- bly e.g. 40* to 120° C), such as isosorbide nitrate, keto- 
tion of pharmaceutical active ingredient and stable con- profen, cyclanderate, idebenone and 2-(12-hydrox- 
troUed release ability are attained. These fatty acid es- 55 ydodeca-5,10Hunyl>3,5,6-trimethyKl,4-benzoquinone 
ters of polyglycerols are used in such quantities as may (hereinafter referred to as *'AA-861")» and or proteins 
correspond to about 0,001 to 50 times the weight of the such as insulin, vasopressin, interferon, IL-2, urokinase 
active ingredient, preferably 0.005 to 5 times, however, a.FGF (acidic fibroblast growth factor), b.FGF (basic 
the dose is not limited as far as the object of the inven- fibroblast growth factor) etc. The matrix preparation of 
tion is achieved. 60 the present invention can permit these drugs to gradu- 

In this invention matrixes containing fatty acid esters ally dissolve or/and be absorbed in the digestive tracts, 
of polyglycerols are in the solid form at ambient tern- The solubility and absorption from the gastrointesti- 
perature. The matrixes may best be incorporated with nal tract of active ingredients vary with physicochemi- 
the fatty acid esters of polyglycerols as described above cal properties. Generally speaking, base active ingredi- 
in such quantities as mentioned previously. As the ma- 65 ents, which show an increased solubility in the acid pH 
trix employable in this invention, there are used ma- range but a decreased solubility in the alkali pH range, 
trixes which are in the solid form at ambient tempera- dissolve rapidly in the stomach so that they pass 
ture and have low melting points (30° to 150* C, prefer- through under the influence of acid gastric juice, but 
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dissolve slowly in the neutral to weakly alkaline intes- 
tine. On the other hand, acid active ingredients, which 
exhibit an enhanced solubility in the alkaline pH region 
but a lower solubility in the acid pH region, dissolve 
rapidly in the neutral to weakly alkaline intestine but 
dissolve slowly in the stomach so that they pass through 
under the influence of acid gastric juice. Accordingly, 
in order to retain the appropriate controlled release 
dissolution of the active ingredient in the pH-independ- 
ent manner so that its dissolution may be realized at a 
constant rate in both the stomach and intestine, in this 
invention, the acid active ingredient and water-insolu- 
ble or slightly water-soluble solid base, or the base ac- 
tive ingredient and enteric substance, are dispersed into 



6 



10 



Germany) and the like, either solely or in mixtures of 
not less than two kinds of these acidic high molecular 
weight Particularly, Eudragit L1Q0-55, and the like are 
frequently used. The enteric substances normally show 
a particle size of not more than 50 urn, preferably 0.05 
to 10 fim, while they are used in proportions of usually 
1 to 80 weight %, preferably 1 to 50 weight %, more 
preferably 10 to 30 weight %, to the total weight 

The active ingredients inclusive of the above-men- 
tioned acid and basic active ingredients are contained in 
the matrix preparation of this invention in the propor- 
tions of 0.005 to 75 weight %, preferably 0.01 to 50 
weight %, to the total weight of the fine granules. 
The matrix preparation of this invention can be pro- 



the matrix of the fatty acid ester of a polyglycerol or the 15 duced by dispersing (the term "disperse" includes the 
matrix containing the same which is in the solid form at dispersion of not only solid but also liquid substances) 
ambient temperature. an active ingredient into a matrix of a fatty acid ester of 
The acid active ingredient as mentioned herein is that a polyglycerol or a matrix containing the same which is 
of which aqueous solutions present acidity (e.g. pH of in the solid form at ambient temperature, followed by 
not less than 1.5 but less than 7.0, preferably 2.0 to 6.8), 20 bringing to fine granules or granules; dispersing an acid 
or that which has acid group(s) (e.g. carboxyl group active ingredient and a water-insoluble or slightly 
etc.). As the-ingredient, there may be used, for example, water-soluble solid base into a matrix of a fatty acid 
indomethacin, salicylic acid, AD-5467, trepibutone, ester of a polyglycerol or a matrix containing the same 
aspirin, valproic acid, ketoprofen, ibuprofen, epineph- which is in the solid form at ambient temperature, fol- 
rine, haloperidol, reserpine, ascorbic acid, acetamino- 25 lowed by bringing to fine granules or granules; or dis- 
phen and probenecide and AD-5467; trepiptone, indo- persing a basic active ingredient and an enteric sub- 
methacin, and the like are among others preferably stance into a matrix of a fatty acid ester of a polygly- 
used. The solid base used includes water-insoluble or cerol or a matrix containing the same which is in the 
slightly water-soluble (solubility in water at 37° C. of solid form at ambient temperature, followed by bring- 
not more than 0.1 g/ml, preferably not more than 0.001 30 ing to fine granules or granules. Thus, the stable, con- 
g/ml) solidrBases, whereupon the less soluble ones can trolled release matrix preparations, particularly fine 
produce more desirable results. As these solid bases, granules or granules of present invention can be ob- 
there are used oxides, hydroxides, inorganic acid salts tained for example by melting by warming (40° to 150° 
or organic acid salts of metals of Groups I, II and III in C. preferably 50° to 1 10* C.) a fatty acid ester of a poly- 
the periodic table, either solely or in mixtures of not less 35 glycerol alone or in conjunction with the above-men- 
than two kinds thereof, such as magnesium oxide, mag- tioned additives being capable of forming with it a ma- 
nesium hydroxide, magnesium silicate, magnesium car- trix being solid at ambient temperature, adding to the 
bonate, aluminum silicate, aluminum hydroxide, silicic melted substance an active ingredient, an acid active 
acid (cyloid, aerosol), magnesium aluminometasilicate ingredient and a water-insoluble or slightly water-solu- 
(neusiline), magnesium stearate, aluminum stearate and 40 ble solid base or a basic active ingredient and an enteric 



sodium stearate. The solid bases have normally a parti- 
cle size of not more than 50 urn, preferably 0.05 to 20 
um, while they are used in the proportions of usually 1 
to 80 weight %, preferably 1 to 50 weight % t more 
preferably 10 to 30 weight %, to the total amount 

The basic active ingredient is that of which aqueous 
solutions present alkalinity (pH 7.0 to 13.0, preferably 
7.0 to 10.5), or that which has basic group(s) (e.g. amino 
group etc.). As the ingredient, there are used, for exam- 



substance in suitable amounts to produce a dispersion, 
followed by cooling and bringing to a matrix, particu- 
larly fine granules or granules. When the fatty acid ester 
of a polyglycerol is melted by warming, the above- 
45 described lipid and additives may be melted be warming 
together with it or may be melted individually and then 
mixed with it. In addition, the active ingredient as well 
as particles of the additives can be added simulta- 
neously. A known granulator can be employed to pro- 
pie, vinpocetine, estazolam, acetazolamide, papaverine, 50 duce the objective matrix, such as fine granules (nor- 
tolbutamide, acetohexamide, theophylline, verapamil, mally composed of not less than 75 weight % of parti- 
quinidine, propranolol, morphine, ephedrine, scopola- cles of 500 to 10 urn, not more than 5 weight % of 
mine, chlorpromazine, manidipin hydrochloride, and particles of not less than 500 /xm and not more than 10 
the like with vinpocetine, acetazolamide, and the like weight % of particles of not more than 10 urn; particu- 
being among others frequently used. As the enteric 55 larly not less than 75 weight % of particles of 500 to 105 
substance, there are used substances which hardly dis- urn, not more than 5 weight % of particles of not less 
solve in the stomach but start to dissolve in the intestine, than 500 urn and not more than 10 weight % of particles 
whereby finely powdered (10 to 0.05 um) substances as of not more than 74 urn), granules (composed of, for 
used can particularly produce desired results. Such example, not less than 90 weight % of particles of 1410 
enteric substances may be acidic compounds of high 60 to 500 um and not more than 5 weight % of particles of 
molecular weights (molecular weights ranging from not more than 177 um) and the like. 
30,000 to 500,000, preferably from 70,000 to 400,000), Granulation under cooling is particularly preferred 
and there are used, for example, hydroxypropylmethyl- for producing fine granules, and for example, it is desir- 
cellulose phthalate, cellulose acetate phthalate, carbox- able to produce spherical fine granules through spray 
ymethylethylceUulose (CMEC AQ®; produced by 65 cooling, in particular through spray-chilling. Spray 
Kojin Co., Japan), methacrylic acid/methyl methacry- chilling can be performed for example by dripping or 
late copolymers (Eudragit ® L10O-55, Eudragit L-100, adding dropwise the melted material at a constant rate 
Eudragit S-100; produced by Rohm Pharma Co., West (2 to 200 g/min., preferably 5 to 1.00 g/min.) onto a 
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high-speed rotating disc (e.g., a smooth or flat disc, such 
as a disc made of aluminum, having 5 to 100 cm in 
diameter, preferably 10 to 20 cm) at a rotation number 
of usually 10 to 6,000 rpm, preferably 900 to 6,000 rpm, 
more preferably 1,000 to 3,000 rpm. 

Present matrix preparations, particularly fine gran- 
ules or granules may be those coated with a coating 
agent by a per se known method for reforming their 
surfaces, masking their taste or giving them a solubility 
in the intestine etc. As the coating agent, there are used, 
for example, hydroxypropylmethylcellulose, ethylcel- 
lulose, hydroxymethylcellulose, hydroxypropylcel- 
lulose, sugar powder, polyoxyethylene glycol, Tween 
80, Pluronic F 68, castor oil, cellulose acetate phthalate, 
hydroxypropylmethylcellulose acetate succinate, 
acrylic acid polymer (e.g. Eudragit ® L100-55, L-100, 
S-100, produced by Rohm Pharma Co., West Ger- 
many), carboxymethylcellulose, polyvinylacetyl, die- 
thylaminoacetate, waxes, and the like, as well as pig- 
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15 



pollution in the production steps, do not provide any 
risk of solvent remaining in the pharmaceutical prepara- 
tions nor produce any static electric charge and can be 
produced by the simplified production process requir- 
ing no special equipment, and consequently can be said 
to be the ideal controlled release preparations. 

Described in the following are the examples to illus- 
trate this invention in more particularly, but this inven- 
tion is not understood to be not limited to such exam- 
ples. 

In the following examples, the dissolution rate was 
determined by the method referred to below; 

According to Method 2 (paddle method) of "The 
Method for Determining Dissolution" in Japanese 
Pharmacopoeia, 11th Edition (herein after referred as 
"J.P. 11 Ed."), the dissolution from a test material was 
carried out in 900 ml of dissolution medium containing 
a surfactant under 100 rpm of revolution; sampling of 
the medium was carried out periodically, and the disso- 



ments, such as talc, titanium oxide, red ochre etc. These 20 lution rates were calculated on the basis of UV-absorb- 

agents may be used solely or in combination of two ance of each filtrate of the samples, 
kinds or more to make one or two layers of coating. For 

the coating, there can be employed a per se known EXAMPLE 1 
method. Namely, the coating may be carried out by, for A 80 g quantity of stearyl penta(tetra)glyceride (PS- 
example, spraying a liquid made by dispersing or dis- 25 310* produced by Sakamoto Yakuhin Co., Japan; here- 
solving the coating agent in water or an organic solvent inafter referred to as PS-3 10) was warmed and melted at 
on a matrix by pan-coating, fluidized coating or centrif- 90° C, and 20 g of theophylline was put into the molten 
ugal fluidized coating. material, followed by stirring for 30 minutes to achieve 
The coating of fine granules is preferably carried out dispersion. The dispersion was warmed at 90° C and 
at a temperature of 25° to 70° C, preferably 25* to 40° 30 dripped at a rate of 20 g/min. onto an aluminum-made 



C. 



disc of 15 cm in diameter revolving at 2000 rpm. to 
produce spherical fine granules which passed through a 
42 mesh sieve but did not pass through a 60 mesh sieve 
(hereinafter described briefly as "42/60 mesh"). 



EXAMPLE 2 

By following the same procedure as described in 
Example 1 (namely through spray chilling), except that 
37.5 g of stearyl mono(tetra)glyceride (MS-310® pro- 



The controlled release matrix preparations preferably 
take the form of fine granules or granules but in cases 
where persons involved in the medical service or pa- 
tients ask for tablets for the purpose of convenience, the 35 
matrix, preferably the fine granules or granules as ob- 
tained by the above procedure can be compressed to 
tablets, together with excipients (among others, disinte- 
grating agent, etc. as mentioned above) added, if neces- v J v ~ v „„ „ iW yxKJ - 

sary, in accordance with the conventional method at a 40 duced by Sakamoto Yakumn ^".rJapan^ hereinafter 
pressure of, for example, 0.2 to 2.0 ton/cm*, preferably referred to as MS-310) and 42.5 g of hydrogenated 
0.2 to 1.0 ton/cm 2 . Furthermore, the fine granules or cotton seed oil were warmed and molten at 90° C. and 
granules can be filled into capsules by a conventional 20 g of theophylline was put into the molten material, 
manner to process to capsule preparations. These tab- followed by stirring for 30 minutes to allow dispersion' 
lets or capsules have excellent effects and stable release 45 There were obtained 42/60 mesh spherical fine gran- 
rate equal to the present matrix preparations, particu- ules. 
larly fine granules or granules; however, it is to be un- 
derstood that such tablets and capsules are included in EXAMPLE 3 
the scope of the present invention. By conducting spray chilling in the same manner as 
The present matrix preparations of fine granules, 50 described in Example 2 while using: 



granules, tablets, capsules etc. obtained by the above 
procedures can be put into use in the same manner as 
the conventional fine granules, granules, tablets, cap- 
sules, and the like, for example, by administering them 
orally to subjects (mammals, such as human beings, 55 
domestic animals and experimental animals) in whom 
the active ingredient is intended to be used. 

The present matrix preparations of fine granules, 
granules, tablets and capsules possess the extremely 
stable controlled release ability being free from van a- 60 
tion in drug (active ingredient) release rate and hardly 
show any change in the drug release pattern even after 
storage for a prolonged period of time, and further a 
bad taste or odor of a drug can be masked in the prepa- 
ration. Moreover, the present preparations are easy to 65 
use to control the drug release rate, are applicable to a 
wide range of drugs, do not require the use of an or- 
ganic solvent in the production process, do not cause air 



25 gof MS-310 
55 g of hydrogenated cotton seed oil 
20 g of theophylline, 
there were obtained 42/60 mesh spherical fine granules. 

EXAMPLE 4 

By carrying out spray chilling in the same manner as 
described in Example 2 while using: 
125 gof MS-310 

67.5 g of hydrogenated cotton seed oil 
20 g of theophylline, 
there were obtained 42/60 mesh spherical fine granules. 

EXAMPLE 5 

By conducting spray chilling in the same manner as 
described in Example 2 while using: 
20 gof MS-310 

40 g of hydrogenated cotton seed oil 
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40 g of 3,4-dihy dro-2, 8-diisopropy l-3-thioxo-2H- 1 ,4- 
benzoxazine-4- acetic acid, 
there were obtained 32/42 mesh spherical fine granules. 

EXAMPLE 6 

By conducting spray chilling in the same manner as 
described in Example 2 while using: 
1 gof MS-310 

109 g of hydrogenated cotton seed oil 
90 g of theophylline, 
there were obtained 42/60 mesh spherical fine granules. 

EXAMPLE 7 
By carrying out spray chilling in the same manner as 
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ide, there were obtained 42/60 mesh spherical fine gran- 
ules. 

EXAMPLE 14 

PS-310 (91 g) was melted by heating (90° C), idebe- 
none (9 g) was thrown thereinto, and the mixture was 
melted by stirring for 30 minutes inaintaining the mix- 
ture at 90° C. By the same procedure as Example 1, 
60/80 mesh of fine granules were obtained. 

As a comparative experiment, hardened cotton seed 
oil (91 g) and idebenone (9 g) were processed in the 
same manner as above to obtain 42/62 mesh of fine 
granules. 

The dissolution (%; hereinafter this means weight % 



^Tt m ^P'el. except that 1 gof MS-310, 45 g 15 ^ specifically defined) of the drug from thei fine 



of lactose and 1 10 g of hydrogenated cotton seed oil 
were warmed and melted at 90° C. and 45 g of theophyl- 
line was put into the molten material, followed by stir- 
ring for 30 minutes to allow dispersion, there were 
obtained 42/60 mesh spherical fine granules. 

EXAMPLE 8 

By conducting spray chilling in the same manner as 
described in Example 2 while using: 
1 gof MS-310 
100 g of stearyl alcohol 

100 g of 3,4-dlhydro-2,8-diisopropyl-3-thioxo-2H-l,4- 
benzoxazine-4-acetic acid, 
there were obtained 48/60 mesh spherical fine granules. 

EXAMPLE 9 

Mixed were 200 g of the fine granules as obtained in 
Example 8, 75 g of Avicel ®, 25 g of ECG 505 <g) (a 
disintegrating agent produced by Nichirin Chemical 
Co. of Japan) and 0.9 g of magnesium stearate, and the 
mixture was compressed into tablets at a pressure of 0.2 
ton/cm 2 with the use of a punch of 1 1 mm in diameter 
(radius of curvature of 15R). 
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granules stored at 40° C are shown in Table 1. 

TABLE 1 

Dissolution (%) 
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EXAMPLE 10 

By conducting spray chilling in the same manner as 
described in Example 1 after warming and melting 5 g 
of MS310 and 20 g of hydrogenated cotton seed oil at 
90° C, charging 1 g of vinpocetine and 15 g of Eudragit 45 stable. 
L 100-55 into the molten material and stirring the mix- 
ture for 30 minutes to allow dispersion, there were ob- 
tained 42/60 mesh spherical fine granules. 

EXAMPLE 11 

By following the same procedure as described in 
Example 10 while using 3 g of MS-3 10, 20 g of hydroge- 
nated cotton seed oil, 1 g of vinpocetine and Eudragit 
L 100-55, there were obtained 42/60 mesh spherical fine 
granules. 



. From Table 1, the following facts are clarified: 

The dissolution rate of idebenone from the fine gran- 
ules obtained by using hardened cotton seed oil after 1 
month storage at 40° C. is increased as compared with 
those obtained immediately after the production. To the 
contrary, the dissolution rate from the present fine gran- 
ules using PS-310 shows a little change after 1 month 
storage and no change after 4 months storage; therefore, 
the release-sustaining ability of present fine granules is 



EXAMPLE 15 

PS-310 (75g) and MS-310 (5g) were melted together 
by heating at 90° C, and then trepibutone (lOg) and 
50 magnesium oxide (30g) were thrown thereinto and dis- 
persed for 30 minutes maintaining the mixture at 80° C, 
followed by treating in the same manner as Example 1 
to obtain 42/60 mesh of spherical fine granules. 

The dissolution rates of the product in the mediums 
of I, II and pH 5 as described in J.P. 1 1 Ed. are shown 
in Table 2. 

TABLE 2 



55 



EXAMPLE 12 

By conducting spray chilling in the same manner as 
described in Example 1 after warming and melting 7 g 
of MS-310 and 21 g of hydrogenated cotton seed oil at 6 
90° C, charging 5 g of AD-5467 and 10 g of magnesium 
hydroxide and stirring the mixture for 30 minutes, there 
were obtained 42/60 mesh spherical fine granules. 

EXAMPLE 13 ^ ^ 

. 65 From Table 2, it is apparent that the present fine 

By following the same procedure as described in granules exhibit almost the same rate of drug release in 
Example 12 except that 10 g of synthetic aluminum wide range of pH; therefore the fine granules have 
silicate were used in place of 10 g of magnesium hydrox- stable controlled release ability. 
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The dissolution rates of fine granules obtained in 
Example 15 in medium I and II after storage for 4 
months at 40* C. are shown in Table 3. 

TABLE 3 



12 

TABLE 5-continued 



Hour 



I 



Dissolution (%) in Medium I 

Immediately after 19.4 29.4 37.1 43.8 50.O 54.7 
production 

After 4 months 18.9 30,0 38.1 44.2 49.2 53.7 
at 40" C. 

Dissolution (%) m Medium II 

Immediately after 29.5 37.6 45.5 52.9 60.7 66.8 
production 

After 4 months 28.9 37.1 45.1 53.2 60.5 66.4 
at 40* C. 



Hour 
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From Table 3, it is apparent that the release control- 
ling ability of the present fine granules is extremely 
stable, because the dissolution rates after 4 months stor- 
age remain unchanged as compared with those taken 20 
immediately after the production. 

EXAMPLE 16 

PS-310 (75.2g) and MS-310 (20.8g) were melted to- 
gether and 4g vinpocetine and Eudragit® LI 00-55 25 
(Rohm Phanna. Co., West Germany) (60g) were put 
thereinto and dispersed by stirring for 30 minutes main- 
taining the mixture at 80° C, followed by treating in the 
same manner as Example 1 to obtain 42/60 mesh of 
spherical fine granules. 30 

The dissolution rate of the product in mediums I and 
II after storage for 2 weeks and 4 months are shown in 
Table 4. 



From Table 5, it is apparent that the present fine 
granules exhibit stable release-controlling ability which 
is unchanged after two weeks in comparison to those 
taken immediately after the production, and that the 
stability is unchanged after 4 months at 40° C. 

EXAMPLE 18 

PS-3 10 (75g) and MS-3 10 (25g) were melted together 
by heating at 90° C, and then AD-5467 (lOOg) was put 
thereinto and dispersed by stirring for 30 minutes main- 
taining the mixture at 90* C, followed by treating in the 
same manner as Example 1 to obtain 42/80 mesh of fine 
granules. 

EXAMPLE 19 

PS-310 (52g) and MS-310 (4g) were melted together 
by heating at 90° C, and AD-5467 (lOg) and magnesium 
hydroxide (40g) were put thereinto and dispersed by 
stirring for 30 minutes maintaining the mixture at 90° C, 
followed by treating in the same manner as Example 1 
to obtain 42/60 mesh of spherical fine granules. The 
dissolution rates of the product after storage at 40° C. 
are shown in Table 6. 

TABLE 6 



TABLE 4 









Dissolution (%) 




Hour 


1 


2 


3 4 5 


6 


Medium I (pH 1.2) 
Medium 11 (pH 6.8) 


43.4 
48.9 


63.2 
64.7 


75.1 83.5 89.8 
71.5 75.4 79.1 


95.1 
83.6 
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From Table 4, it is apparent that the present fine 
granules exhibit stable release controlling ability, be- 
cause they release a drug at almost the same rate at 
under conditions having varied pHs. 

EXAMPLE 17 

PS-3 10 (75g) and MS-3 10 (21g) were melted together 
by heating at 90° C, and vinpocetine (4g) and Eu- 
dragit® L100-55 (produced by Rohm Pharma. Co., 
West Germany) (60g) were put thereinto and dispersed 
by stirring for 30 minutes maintaining the mixture at 80° 
C, followed by treating in the same manner as Example 
1 to obtain 42/60 mesh of spherical fine granules. The 
dissolution rates of the product in mediums I and II 
after storage of 2 weeks and months at 40° C. are shown 
in Table 5. 



40 



45 





Hour 


1 


2 


3 


4 


5 


6 


Medium I 


Immediate- 
ly after 


54.1 


69.8 


77.6 


91.1 


96.7 


99.5 




production 
After 1 
month at 


48.1 


60.1 


76.1 


88.1 


96.3 


99.3 




40* C. 














Medium II 


Immediate- 
after 

production 


46.5 


65.6 


77.0 


83.2 


86.9 


88.2 




After 1 
month at 


47.3 


70.5 


80.7 


86.1 


86.4 


86.4 




40* C 
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TABLE 5 



Hoar 



1 



Dissolution (%) in Medium I 

Immediately after 36.5 56.4 69.0 77.5 84.4 
production 

After 2 weeks 41.6 61.4 73.1 81.5 87.9 
at 40* C. 

After 4 months 5Z5 66.5 81.0 87.0 91.6 
at40 # C 

Dissolution (%) in Medium II 

Immediately after 57.7 73.8 79.3 82.5 85.9 
production 
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From Table 6, it is apparent that the present fine 
granules exhibit stable release-controlling ability which 
is unchanged after 1 month in comparison to those 
taken immediately after the production. 

EXAMPLE 20 

PS-310 (192g) and MS-310 (32g) were melted to- 
gether by heating at 90° C, and then AD-5467 (40g) and 
magnesium hydroxide (160g) were thrown thereinto 
and dispersed by stirring for 30 minutes maintaining the 
mixture at 90° C, followed by treating in the same 
manner as Example 1 to obtain 42/60 mesh of spherical 
fine granules. 



89.8 
92.6 
96.4 

88.5 



Example 21 



65 



AD-5467 

PS-310 

MS-310 

Magnesium hydroxide 



40g 
216 g 

160 g 
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The above materials were treated in the same manner 
as Example 20 to obtain 60/80 mesh spherical fine gran- 
ules. 
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ous gum arabic suspension (hereinafter abbreviated as 
"suspension") was employed. 

TABLE 9 



Table 7. 



TABLE 7 



Dissolution (%) 



in 5 




Concentration 


in blood 


(flg/ml) 






Hour 


0.25 


0.5 


1 


1.5 


2 3 


5 


7 


Example 22 


43.1 


120.7 


198 


187.1 


209.2 219.5 


125.7 


121.7 




ai 


7.2 


10.3 


21.9 


33.0 25.0 


32.1 


25.6 





Hour 


1 


2 


3 


4 


5 


6 


10 


Example 
20 


Medium 
I 


66.5 


89.3 


97.5 


100.0 


100.0 


100.0 






Medium 

n 


76.7 


88.5 


90.5 


90.3 


90.6 


90.8 




Example 
21 


Medium 
I 


36.6 


50.0 


58.8 


65.9 


71.7 


76.3 


15 




Medium 
II 


36.8 


. 48.4 


71.8 

* 


78.5 


81.8 


82.5 





As seen from Table 9, the absorption of ipriflavone 
from present fine granules obtained in Example 22 
amounts to 10 times higher and sustains longer as com- 
pared with "suspension" 
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As seen from Table 7, the present fine granules re- 
lease AD-5467 at almost constant rate even in under 20 
conditions having varied pHs, and granules having fast 
dissolution rate (Example 20) or slow dissolution rate 
(Example 21) independent of pH can be produced by 
changing the ratio of fatty acid ester of polyglycerol in 
present matrixes. 

Fine granule preparations containing AD-5467 ob- 
tained in Examples 20 and 21, and 4 rag/ml solution of 
AD-5467 in aqueous 5 W/V % suspension of gum ara- 
bic as a contrast were administered to each group of 
four rats (SQ-rat, 8 weeks aged, male), respectively. 

Each material was administered to fasted animals in a 
dose of 10 mg/Kg (body weight) of AD-5467 and con- 
centrations in the blood were determined (Table 8). 

TABLE 8 35 
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EXAMPLE 23 

(1) PS-310 (86Qg) and MS-310 (lOOg) were melted 
together by heating at 90° C, and 90 g of phenylpropa- 
nolamine was thrown thereinto and dispersed by stir- 
ring for 30 minutes mamtaining the mixture at 90° C, 
followed by treating in the same manner as Example 1 
to obtain 30/42 mesh of spherical fine granules. 

(2) The fine granules (300g) obtained in the above (1) 
were loaded into a fluid-bed drier (FD-3S; Fuji Sangyo 
Co., Japan) and sprayed with 5 W/V % aqueous solu- 
tion of hydroxypropylmethylcellulose (TC-5R; Shi- 
netsu Chemical Co., Japan), controlling the tempera- 
ture of inlet air at 45° C. and that of granules at 35° C; 
thereby coated fine granules were obtained. 

The dissolution rates of phenylpropanolamine in 
water from the fine granules obtained in Example 23 (1) 
and (2) are shown in Table 10. 

TABLE 10 





Concentration in 


blood (us/ml) 






Hour 


0.25.. 0.5 I 


1.5 2 3 


5 


7 


Example 20 
Example 21 
Suspension 
in 5 w/v % 


0.75 2.30 3.14 
0.16 0.73 0.88 
5.97 2.85 1.38 


122 1.19 0.52 
1.12 1.23 0.79 
0.70 0.41 0.20 


0.53 
0.57 
0.20 


0.23 
0.69 
0.13 


aqueous 
gum arabic 















Dissolution 




Hour 


1 


2 


3 


4 


Example 23(1); 


22.9 


31.3 


37.8 


38.6 


fine granules 










Example 23(2); 


18.8 


27.0 


33.5 


34.9 


coated fine 










granules 











Table 8 shows the following facts; 45 
In the case of administering the aqueous suspension of 
gum arabic containing AD-5467, the concentration of 
AD-5467 in the blood reaches to the peak at 15 minutes 
and thereafter falls rapidly. To the contrary, present 
fine granules of Example 20 or 21 exhibit the peak after 50 
1 hour or 2 hours, respectively. Therefore, present fine 
granules have excellent release-controlling ability. 

EXAMPLE 22 

Stearyl mono(deca)glyceride (produced by 55 
Sakamoto Yakuhin Co.) (92g) was melted by heating at 
90° C, and ipriflavone (18g) was put thereinto and 
dispersed by stirring for 30 minutes mamtaining the 
mixture at 90° C, followed by treating in the same 
manner as Example 1 to obtain 42/60 mesh of spherical 60 
fine granules. 

The fine granules were administered orally to four 
beagles (aged 1 year, about 10 Kg) each in a dose con- 
taining 200 mg of ipriflavone, and the concentration of 
7-hydroxy-3-phenyl-4H-l-benzopyran-4-one (main me- 65 
tabolite of ipriflavone) in the blood was determined. 
The results are shown in Table 9. As the contrast, the 
dispersion of 200 mg of ipriflavone in 5 W/V % aque- 



As seen from Table 10, present fine granules exhibit 
almost unchanged elution rate after and before coating 
and have stable release-controlling ability. 

EXAMPLE 24 

(1) PS-310 (800g) and MS-310 (lOOg) were melted 
together by heating at 90* C, and then caffeine (lOOg) 
was thrown thereinto and dispersed by stirring for 30 
minutes maintaining the mixture at 90° C, followed by 
treating in the same manner as Example 1 to obtain 
42/60 mesh of spherical fine granules. 

(2) The fine granules (250g) obtained in the above (1) 
were loaded into a fluid-bed drier (FD-3S; Fuji Sangyo 
Co., Japan) and sprayed with 5 W/V % solution of 
hydroxypropylmethylcellulose in ethanol, controlling 
the inhalant air at 45° C. and the granules at 35° C; 
thereby coated fine granules were obtained. 

EXAMPLE 25 

The fine granules (lOOg) obtained in Example 24 (1), 
Avicel® (90g), sodium carboxymethylcellulose (Ac- 
Di-Sol; FMC-Asahi Kasei Kogyo Co., Japan) (lOg) and 
magnesium stearate (0.6g) were mixed and tabletted 
with a pounder (plain) of 10 mm in diameter at 0.2 
ton/cm 2 to obtain tablets. 
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The dissolution rates of caffeine from the fine gran- 
ules obtained in Example 24 and the tablets obtained in 
Example 25 are shown in Table 11. 

TABLE 1 1 



16 









Dissolution (%) 






Hour 


1 


2 


3 4 


5 


6 


Fine granules 
Tablets from 
coated fine 
granules 


16.1 
17.2 


24.5 
27.8 


33.4 38.3 
36.7 45.5 


43.8 
48.9 


46.5 
51.4 



10 
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As seen from Table 1 1, caffeine release from the tab- 
lets produced by tabletting coated fine granules (Exam- 
ple 25) occurs at the same rate as from the coated fine 
granules not being compressed to tablets (Example 24), 
and both preparations exhibit stable release-controlling 
ability. 5 

EXAMPLE 26 

PS-310 (64g) and MS-3I0 (16g) were melted together 
by heating at 90° C, and 20 g of delapril was thrown 
thereinto and dispersed by stirring for 30 minutes main- 
taining the mixture at 70° C, followed by treating in the 
same manner as Example 1 to obtain 60/80 mesh of 
spherical fine granules. The dissolution rates of delapril 25 
from the fine granules are shown in Table 13. 
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dispersed by stirring for 30 minutes, followed by treat- 
ing in the same manner as Example 1 to obtain 42/60 
mesh of fine granules. 

EXAMPLE 28 

The fine granules (250g) obtained in Example 27 
were loaded into a fluid-bed drier (FD-35; Fuji Sangyo 
Co., Japan) and sprayed with 5 W/W % solution of 
hydroxypropylcellulose in ethanol for coating, control- 
ling the inhalant air at 45° C. and granules at 35° C; 
thereby coated fine granules were obtained. 

EXAMPLE 29 

The coated fine granules (lOOg) obtained in Example 
28, Avicel (§) (90g), sodium carboxymethylcellulose 
(Ac-Di-Sol; FMC-Asahi Kasei Kogyo Co.,Japan) (lOg) 
and magnesium stearate (0.6g) were mixed and tabletted 
with a punch (plain) of 10 mm in diameter at the pres- 
sure of 0.2 ton/cm 2 to obtain tablets. 

The dissolution rates of delapril hydrochloride from 
the fine granules, coated granules or tablets of Examples 
27, 28 and 29 are shown in Table 15. 

TABLE 15 

Dissolution (%) 



TABLE 13 


Dissolution f%) 


Hour ... „ -1 


2 3 4 5 6 


60/80 mesh fine 48.3 


74.1 85.5 90.1 92.3 93.0 


granules 



Hour 


1 


2 


3 


4 


5 


6 


Example 27 


56.9 


83.3 


89.8 


89.9 


89.2 


90.6 


Example 28 


51.5 


78.4 


89.2 


92.6 


93.1 


92.5 


Example 29 


62.9 


85.9 


89.5 


91.0 


91.9 


92.5 
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The fine granules obtained in the above procedure 
were administered to a rat under fast overnight in a dose 
of 20 mg/Kg as delapril and the concentration of (N-[N- 
l(Sy 1 -carboxy-3.-phenylpropyl]-L-alanyl]-N-indan- 
2-yl) glycine (metabolite of delapril hydrochloride) in 
the blood was determined and shown in Table 14. As a 
contrast, a solution oft delapril hydrochloride (4mg/ml) 40 
in 5 W/V % aqueous suspension of gum arabic was 
used. 



TABLE 14 



Hour 



Concentration in blood (ug/ml) 



0.25 0.5 



1.5 
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60/80 mesh 
fine granules 
Suspension of 
delapril 
hydrochloride 
in 5 w/v % 
aqueous gum 
arabic 



0.881 0.816 0.785 0.647 1.07 0.387 0.115 0.052 
5.46 4.63 0.875 0.427 0.221 0.200 0.090 0.007 
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As seen from Table 15, the release of delapril hydro- 
chloride from present coated fine granules (Example 
28) or tablets obtained by tabletting the coated fine 
granules (Example 29) is unchanged as compared with 
the fine granules before coating (Example 27), and all of 
them exhibit stable and sustained dissolution. 

EXAMPLE 30 

PS-310 (65.6g) and MS-310 (9.4g) were melted to- 
gether at 90° C, and delapril hydrochloride (25 g) was 
thrown thereinto and dispersed by stirring for 30 min- 
utes maintaining the mixture at 70° C, followed by 
treating in the same manner as Example 1 to obtain 
42/60 mesh of spherical fine granules. 

The release of delapril hydrochloride from the fine 
granules when they were stored at 40° C. is shown in 
Table 16. 

__ TABLE 16 

Dissolution (%) 



* ~ x-T, ui mc case oi administering 55 

the solution of delapril hydrochloride, rapid disappear- 
ance of concentration in the blood is observed, but the 
present fine granules exhibit sustained concentration in 
the blood corresponding to the dissolution rate. See 
Table 13 for the dissolution rates of the 60/80 mesh fine 60 
granules. 

EXAMPLE 27 

MS-310 (8g), PS-310 (32g) and stearyl tri(mono)- 
glyceride (TS-310; produced by Sakamoto Yakuhin 65 
Co., Japan) (40g) were melted together by heating and 
the temperature of the mixture was adjusted to 70° C, 
and then 20 g of delapril was thrown thereinto and 



Hour 


1 


2 


3 


4 


5 


6 


Immediately after 


38.4 


57.1 


74.3 


83.2 


85.7 


86.8 


production 










After 10 days 


38.9 


58.8 


73.2 


80.7 


83.8 


84.1 


at 40* C 










After 3.5 months 


35.8 


53.2 


66.2 


74.5 


79.0 


81.7 


at 40* C 











As seen form Table 16, the present fine granules have 
excellent release-controlling ability even after a long 
period of Storage, which proves that they are extremely 
stable controlled release preparation. 

EXAMPLE 31 

The fine granules obtained in Example 17 were filled 
into capsule No. 1 of LP. 1 1 Ed. to obtain a capsule 
preparation. 
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EXAMPLE 32 conta * ns a ^ atty ac * d ester of a polyglycerol, said 

active basic ingredient contained in a proportion of 
The fine granules obtained in Example 18 were tab- 0,005 to 75 weight %, said fine granules being com- 
letted with a punch (plain) of 6 mm in diameter at the posed of not less than 75 weight % of particles of 500 to 
pressure of 0.1 ton/cm* to obtain tablets. 5 10 u-m, not more than 5 weight % of particles of not less 

EXAMPLE 33 than 5 °0 M m and not more than 10 weight % of particles 

of not more than 10 um and said granules being com- 
In the same manner as Example 24 (1) with a 900 rpm posed of not less than 90 weight % of particles of 1410 
rotation number of the disk, employing PS-310 (800g), to 500 /xm and not more than 5 weight % of particles of 
MS-310 (lOOg) and caffeine (lOOg), 12/48 mesh of gran- 10 not more than 177 fun. 

ules were obtained. 10. Fine granules or granules according to claim 9, 

We claim: which are coated with a coating agent. 

1. Fme granules or granules which comprise a phar- 11. A capsule which comprises the fine granules or 
maceuticaUy active acidic ingredient and a water- granules of claim 9 filled therein. 

insoluble or slightly water-soluble solid base having a 15 12. A tablet which is produced by tabletting the fine 
particle size of not more than 50 jxm in a proportion of granules or granules of claim 9. 

1 to 80 weight %, dispersed into a matrix, wherein said 13. A tablet which is produced by tabletting fine 

matrix is solid at ambient temperature and contains a granules or granules which comprise a pharmaceuti- 
fatty acid ester of polyglycerol, said active acidic ingre- cally active ingredient dispersed into a matrix which is 
dient being contained in a proportion of 0.005 to 75 20 solid at ambient temperature and contains a fatty acid 
weight % said fine granules being composed of not less ester of a polyglycerol, the ester being present through- 
than75 weight % of particles of 500 to 10 u.m, not more out the fine granules or granules, said fine granules 
than 5 weight % of particles of not less than 500 urn and being composed of not less than 75 weight % of parti- 
not more than 10 weight % of particles of not more than cles of 500 to 10 um, not more than 5 weight % of 
10 um and said granules being composed of not less 25 particles of not less than 500 um and not more than 10 
than 90 weight % of particles of 1410 to 500 urn and not weight % of particles of not more than 10 um and said 
more than 5 weight % of particles of not more than 177 granules being composed of not less than 90 weight % 
P™' of particles of 1410 to 500 um and not more than 5 

2. Fine granules or granules according to claim 1 weight of particles of not more than 177 um. 

which are coated with a coating agent 30 14. A tablet according to claim 13, which contains a 

3. A capsule which comprises the fine granules or disintegrating agent. 

granules of claim 2 filled therein. 15. A tablet which is produced by tabletting fine 

4. A tablet which is produced by tabletting the fine granules or granules which comprise a pharmaceuti- 
granules or granules of claim 2. cally active ingredient dispersed into a matrix which is 

5. A capsule which comprises the fine granules or 35 solid at ambient temperature and contains a fatty acid 
granules according to claim 1 filled therein. ester of a polyglycerol, the ester being present through- 

6. A tablet wliich is produced by tabletting the fine . out the fine granules or granules, said fine granules 
granules or granules according to claim 1. being composed of not less than 75 weight % of parti- 

7. A tablet according to claim 6, wherein a disinte- cles of 500 to 10 um, not more than 5 weight % of 
grating agent is contained. 40 particles of not less than 500 um and not more than 10 

8. Fme granules or granules according to claim 1, weight % of particles of not more than 10 um and said 
wherein the amount of the fatty acid ester of polygly- granules being composed of not less than 90 weight % 
cerol in the matrix is about 0.001 to 50 times the weight of particles of 1410 to 500 um and not more than 5 
of the pharmaceutically active acidic ingredient. weight % of particles of not more than 177 /xm, wherein 

9. Fine granules or granules which comprise a phar- 45 the fine granules or granules are coated with a coating 
maceuticaUy active basic ingredient and an enteric sub- agent 

stance having a particle size of not more than 50 u-m in 16. A tablet according to claim 15, which contains a 

a proportion of 1 to 80 weight % dispersed into a ma- disintegrating agent 
trix, wherein said matrix is solid at ambient temperature ***** 
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[57] ABSTRACT 

There is provided a matrix preparation produced by dispers- 
ing a phannaceutically active ingredient into a matrix which 
is solid at ambient temperature and comprised of a fatty acid 
ester of a polyglycerol. The preparation has stable release- 
controlling ability, can be processed to fine granules, gran- 
ules, capsules, tablets etc., and contributes to reduce the 
administration times of the active ingredient and side effects 
of the ingredient. 
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SUSTAINED RELEASE PREPARATIONS 

This application is a division, of application Ser. No. 
07/807,630, filed Dec. 13, 1991 (U.S. Pat No. 5,399,357) 
which is a continuation of Ser. No. 07/433,223, filed Nov. 8, 
1989, abandoned. 

Present invention relates to stable, controlled release 
matrix preparations. 

For the purposes of reducing a number of doses under 
sustaining the effect of a drug, and suppressing rapid eleva- 
tion of drug concentration in blood to thereby alleviate 
side-effects or retaining drug concentration in blood for a 
long time, controlled release preparations, particularly sus- 
tained release pharmaceutical preparations have been stud- 
ied with a variety of drug substances and by means of a 
number of methods. The controlled release preparations 15 
include, for example, capsule-type dosage forms comprising 
a drug-containing core portion covered with a membrane 
and matrix-type dosage forms consisting of a drug dispersed 
in the drug-release controlling layer. 

These conventional controlled release preparations, 20 
which are required to be subjected to more sophisticated 
processing techniques, have been provided in the forms of 
tablets, capsules or granules. 

Taking into consideration the fact that a recently increas- 
ing number of aged persons and children are given medicine, 25 
however, controlled release preparations in the form of fine 
granules are regarded desirable. In addition, one of the 
advantages that fine granules can offer lies in that their doses 
can be easily adjusted. However, stable controlled release 
preparations," particularly fine granules have not been obtain- 
able, as far as they are produced in accordance with a 
production process for conventional controlled release 
preparations. Therefore, no controlled release fine granules 
has been commercialized so far in the past 

Under these circumstances, the present inventors con- 
ducted extensive investigation into controlled release matrix 35 
preparations which can be prepared by means of a practical 
and economical production method without the use of a 
solvent harmful to human beings, can also be easily adjusted 
in dissolution rate, is easy for patients to take and stable. As 
a result, present inventors found that when an active ingre- 40 
dient is dispersed into a matrix being solid at ambient 
temperature (15° to 35° C.) and consisting of or containing 
a fatty acid ester of a polyglycerol, which has not been 
employed in conventional matrix preparations, to produce a 
matrix preparation, particularly fine granules, an ideal con- 45 
trolled release matrix preparation can be obtained unexpect- 
edly. The matrix preparation thus obtained excels remark- 
ably in not only stability and release-controlling ability but 
also economy, toxicity, effect, etc. and furthermore that 
when an pharmaceutically active acidic ingredient and a 50 
solid base being insoluble or slightly soluble in water, or an 
active basic ingredient and an enteric substance, are dis- 
persed during the production process for the matrix prepa- 
ration as described above, there can be obtained a controlled 
release fine granules being provided with pH-independence, 55 
which allows an active ingredient to dissolve in the stomach 
and intestine at a constant rate. In addition to the above 
excellent characteristics, the resultant matrix preparations 
are suited for commercialization. The fine granules 
described here is named as Micro matrix system (MMS). 60 

These findings have led the inventors to the completion 
of this invention. 

Thus, this invention relates to: 

1. A matrix preparation which comprises a pharmaceu- 
tically active ingredient dispersed into a matrix being solid 65 
at ambient temperature and consisting of a fatty acid ester of 
a polyglycerol or containing the same. 



2. Fine granules or granules which comprise a pharma- 
ceutically active ingredient dispersed into a matrix being 
solid at ambient temperature and consisting of a fatty acid 
ester of a polyglycerol or containing the same. 

3. A matrix preparation according to the item 1, wherein 
microcrystalline wax is contained in the matrix. 

4. Fine granules or granules according to the item 2, 
wherein rmcrocrystalline wax is contained in the matrix. 

5. Fine granules or granules according to the item 2 or 4, 
wherein the fine granules or granules are coated with a 
coating agent. 

6. Capsules wherein the fine granules or granules accord- 
ing, to the item 2 or 5 are filled 

7. Tablets which are produced by tableting the fine 
granules or granules according to the item 2 or 5. 

8. Tablets according to the item 7, which contains a 
disintegrating agent 

9. Fine granules or granules which comprise a pharma- 
ceutically active acidic ingredient and a water-insoluble or 
slightly water-soluble solid base dispersed into a matrix 
being solid at ambient temperature and consisting of a fatty 
acid ester of a polyglycerol or containing the same. 

10. Fine granules or granules which comprise a pharma- 
ceutically active basic ingredient and an enteric substance 
dispersed into a matrix being solid at ambient temperature 
and consisting of fatty acid ester of a polyglycerol or 
containing the same. 

11. Fine granules or granules according to the item 9 or 
10, which are coated with a coating agent 

12. Capsules wherein the fine granules or granules 
according to the item 9, 10 or 11 are filled. 

13. Tablets which are produced by tableting the fine 
granules or granules according to the item 9, 10 or 11. 

14. Tablets according to the item 13, wherein a disinte- 
grating agent is contained 

The fatty acid ester of a polyglycerol in this invention is 
an ester formed by the combination of polyglycerol with a 
fatty acid. Polyglycerol is "a polyhydric alcohol having n (in 
a cyclic polyglycerin)~n+2 (in a straight or branched polyg- 
lycerin) hydroxy 1 groups and n— 1 (in a straight or branched 
polyglycerin)-n (in a cyclic polyglycerin) ether combina- 
tions in one molecule" polyglycerin esters, p. 12, May 20, 
1986, edited by Sakamoto Yakuhin Kogyo Co., Ltd., Japan). 
As the polyglycerol, there can be used, for example, those 
represented by the formula: 



HO-eCH 2 —CH— CH 2 — O-V-H 

I 

OH 



EH 



(wherein n is a degree of polymerization). Normally, n is an 
integer of 2 to 50, preferably 2 to 20 more preferably 2 to 10. 
As specific examples of such polyglycerols, there are used, 
for example, diglycerol, triglycerol, tetraglycerol, pentag- 
lycerol, hexaglycerol, heptaglycerol, octaglycerol, nonag- 
lycerol, decaglycerol, pentadecaglycerol, eicosaglycerol and 
triacontaglycerol, and among others, frequent use is maHp of 
tetraglycerol, hexaglycerol and decaglyceroL As the fatty 
acid there can be used, for example, saturated or unsaturated 
higher fatty acids having a number of carbon atoms of 8 to 
40, preferably 12 to 22. As the fatty acids, there are used, for 
example, palmitic acid, stearic acid, oleic acid, linolic acid, 
linoleic acid, myristic acid, lauric acid, ricinoleic acid, 
caprylic add, capric acid and behenic acid, and among 
others, frequent use is made of stearic acid, oleic acid, lauric 
acid, ricinoleic acid, and the like. As the fatty acid esters of 
polyglycerols, there are used monoesters or polyesters from 
the polyglycerols and fatty acids as mentioned above. Such 
fatty acid esters of polyglycerols have ordinarily a molecular 
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weight of 200 to 5000, preferably 300 to 2000, and an HLB 
(hydrophilic-lipophilic balance) of 1 to 22, preferably 1 to 
15. Also, the fatty acid esters of polyglycerols can suitably 
be selected depending upon the type of active ingredients 
utilized, and there may be used, for example, those being 5 
capable of melting by warming active ingredients in pro- 
portions of 0.00001 to 5 g/ml, preferably 0.0001 to 1 g/ml. 
As specific examples of the fatty acid esters of polyglycer- 
ols, there may be used, for example, caprylyl di(tri)glycer- 
ide, capryl di(tri)glyceride, caprylyl mono(deca)glycerida, 10 
lauryl mono(deca)gryceride, lauryl mono(hexa)glyceride, 
lauryl mono(tetra)glyceride, oleyl di(tri)glyceride, oleyl 
di(tetra)glyceride, linolyl di(tri)glyceride, linolyl di(tetra)g- 
lyceride, linolyl di(hexa)glyceride, linolyl di(hepta)glycer- 
ide, stearyl mono(deca)glyceride, stearyl deca(deca)glycer- is 
ide, stearyl mono(tetra)glyceride, stearyl 
mono(tetra)glyceride, stearyl mono(hexa)glyceride, stearyl 
sesqui(hexa)glyceride, oleyl sesqui(deca)glyceride, oleyl 
penta(hexa)glyceride, stearyl tri(hexa)glyceride, stearyl 
penta(hexa)glyceride, oleyl mono(hexa)glyceride, lauryl 20 
mono(deca)glyceride, stearyl tri(tetra)glyceride, stearyl pen- 
ta(tetra)glyceride, oleyl mono(tetra)glyceride, oleyl pen- 
ta(tetra)glyceride, lauryl mono(tetra)glyceride, palmityl 
mono(deca)glyceride, palmityl deca(deca)glyceride, palmi- 
tyl mono(hexa)glyceride, palmityl sesqui(hexa)glyceride, 25 
palmityl tri(hexa)glyceride, palmityl penta(hexa)giyceride, 
palmityl mono(tetra)glyceride, palmityl tri(tetra)glyceride, 
palmityl penja(tetra)glyceride, and the like, either solely or 
in mixtures of more than two kinds thereof, and among 
others, frequent use is made for example of stearyl pen- 30 
ta(tetra)glyceride (e.g., PS-310 produced by Sakamoto 
Yakuhin Co. of Japan), stearyl mono(tetra)glyceride (e.g., 
MS-3 10 produced by Sakamoto Yakuhin Co., Japan), stearyl 
penta(hexa)glyceride (e.g., PS-500 produced by Sakamoto 
Yakuhin Co., Japan) and stearyl sesqui(hexa)glyceride (e.g., 35 
SS-500 produced by Sakamoto Yakuhin Co. of Japan), 
stearyl mono(deca)glyceride, and the like. Particularly, in 
the case of the fatty acid ester of a polyglycerol is stearyl 
mono(deca) glyceride, excellent absorption of pharmaceu- 
tical active ingredient and stable controlled release ability 40 
are attained. These fatty acid esters of polyglycerols are used 
in such quantities as may correspond to about 0.001 to 50 
times the weight of the active ingredient, preferably 0.005 to 
5 times, however, the dose is not limited as far as the object 
of the invention is achieved. 45 

In this invention matrixes containing fatty acid esters of 
polyglycerols are in the solid form at ambient temperature. 
The matrixes may best be incorporated with the fatty acid 
esters of polyglycerols as described above in such quantities 
as mentioned previously. As the matrix employable in this 50 
invention, there are used matrixes which are in the solid 
form at ambient temperature and have low melting points 
(30° to 150° C, preferably 40° to 120° C). These matrixes 
can be incorporated, for example, with lipids in addition to 
the fatty acid esters of polyglycerols to thereby produce 55 
more preferred results. As these lipids, there are used 
pharmaceutically acceptable, water-insoluble lipids which 
demonstrate an action to regulate a dissolution rate of drugs, 
preferably lipids having a softening point or melting point of 
40° to 120° C, preferably 40° to 90° C. As specific examples 60 
of these lipids, there are used for example hydrogenated oils 
(e.g., castor oil, cotton seed oil, soybean oil, rapeseed oil, 
beef tallow, and the like), beeswax, camauba wax, sper- 
maceti paraffin, led tin, microcrystalline wax, fatty acids 
such as stearic acid and palmitic acid, or their salts (e.g., 65 
sodium salts, potassium salts, and the like), aliphatic alco- 
hols such as stearyl alcohol and cetyl alcohol, and glycer- 



ides, among others. Frequent use is made for example of 
hardened cotton seed oil, hardened castor oil, hardened 
soybean oil, camauba wax, stearic acid, stearyl alcohol and 
microcrystalline wax. The lipids may be used in an amount 
not hindering the object of the invention and normally they 
are used in such quantities as may correspond to about 0.01 

to 100 times the weight of the active ingredient, preferably 
1 to 20 times. 

The matrixes being solid at ambient temperature usable in 
this invention can suitably be incorporated with additives 
being generally employable in the production of fine gran- 
ules or granules, unless there is particular hindrance. For 
example, there can suitably be used excipients, such as 
lactose, corn starch, Avicel®, powdered sugar and magne- 
sium stearate; binding agents, such as starch, sucrose, gela- 
tin, powdered gum arabic, methylcellulose, sodium car- 
boxymethylcellulose, hydroxypropylmethylcellulose and 
polyvinylpyrrolidone; disintegrating agents, such as calcium 
carboxymetbylcellulose and substituted hydroxypropylcel- 
lulose; and other additives, such as coloring agents, flavor- 
ing agents, adsorbents, preservatives, wetting agents, anti- 
static agents and disintegration prolonging agents. 

As the parmaceutically active ingredient, there may be 
employed drugs having relatively higher melting points (not 
lower than 121° C), such as phenylpropanolamine hydro- 
chloride, chlorphenylamine maleate, phenylepherin hydro- 
chloride, theophylline, caffeine, procaineamide hydrochlo- 
ride, sulfanyl amide, cephalexin, ampicillin, molsidomine, 
indomethacin, sulfisoxazole, sulfadiazine, diazepam, valp- 
roic acid, quinidine sulfate, asprin and 3,4-dihydro-2,8- 
diisopropy l-3-thioxo-2H- 1 ,4-benzoxadine-4-acetic acid 
(hereinafter referred to as "AD-5467"), delapril hydrochlo- 
ride, ipriflavone, trepibutone and the like; drugs having 
relatively lower melting points (about 0° to 120° C, pref- 
erably e.g. 40° to 120° C), such as isosorbide nitrate, 
ketoprofen, cyclanderate, idebenone and 2-(12-hydroxy- 
dodeca-5, 1 0-dinyl)-3,5,6-trimethyl- 1 ,4-benzoquinone 
(hereinafter referred to as "AA-861"), and peptides or pro- 
teins such as insulin, vasoopressin, interferon, IL-2, uroki- 
nase, a.FGF (acidic fibroblast growth factor), b.FGF (basic 
fibroblast growth factor), etc. The matrix preparation of 
present invention can permit these drugs to gradually dis- 
solve or/and be absorbed in the digestive tracts. 

The solubilty and absorption from gastrointestinal tract of 
active ingrectients vary with physicochemical properties. 
Generally speaking, base active ingredients, which show an 
increased solubility in the acid pH range but a decreased 
solubility in the alkali pH range, dissolve rapidly in the 
stomach that they pass through under the influence of acid 
gastric juice, but dissolve slowly in the neutral to weakly 
alkaline intestine. On the other hand, acid active ingredients, 
which exhibit an enhanced solubility in the alkaline pH 
region but a lower solubility in the acid pH region, dissolve 
rapidly in the neutral to weakly alkaline intestine but dis- 
solve slowly in the stomach that they pass through under the 
influence of acid gastric juice. Accordingly, in order to retain 
the appropriate release-controlled dissolution of the active 
ingredient in the pH-independent manner so that its disso- 
lution may be realized at a constant rate in both the stomach 
and intestine, in this invention, the acid active ingredient and 
water-insoluble or slightly water-soluble solid base, or the 
base active ingredient and enteric substance, are dispersed 
into the matrix of the fatty acid ester of a polyglycerol or the 
matrix containing the same which is in the solid form at 
ambient temperature. 

Hie acid active ingredient as mentioned herein is that of 
which aqueous solutions present acidity (e.g. pH of not less 
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than 1.5 but less than 7.0, preferably 2.0 to 6.8), or that 
which has acid group(s) (e.g. carboxyl group etc.). As the 
ingredient, there may be used, for example, indomethacin 
salicylic acid, AD-5467, trepibutone, aspirin, valproic acid, 
ketoprofen, ibuprofen, epinephrine, haloperidol, reserpine, 
ascorbic acid, acetaminophen and probenecide and 
AD-5467; trepiptone, indomethacin, and the like are among 
others preferably used. The solid base used includes water- 
insoluble or slightly water-soluble (solubility in water at 37° 
C. of not more than 0. 1 g/ml, preferably not more than 0.001 
g/ml) solid bases, whereupon the less soluble ones can 
produce more desirable results. As these solid bases, there 
are used oxides, hydroxides, inorganic acid salts or organic 
acid salts of metals of Groups I, n and m in the periodic 
table, either solely or in mixtures of not less than two kinds 
thereof, such as magnesium oxide, magnesium hydroxide, 
magnesium silicate/magnesium carbonate, aluminum sili- 
cate, aluminum hydroxide, silicic acid (cyloid, aerosol), 
magnesium aluminometasilicate (neusiline), magnesium 



10 



15 



matrix of a fatty acid ester of a polyglycerol or a matrix 
containing the same which is in the solid-form at ambient 
temperature, followed by bringing to fine granules or gran- 
ules; or dispersing a basic active ingredient and an enteric 
substance into a matrix of a fatty acid ester of a polyglycerol 
or a matrix containing the same which is in the solid form 
at ambient temperature, followed by bringing to fine gran- 
ules or granules. Thus, the stable, controlled release matrix 
preparations, particularly fine granules or granules of 
present invention can be obtained for example by melting by 
warming (40° to 150° C preferably 50° to 110° C) a fatty 
acid ester of a polyglycerol alone or in conjunction with the 
above-mentioned additives being capable of foraring with it 
a matrix being solid at ambient temperature, adding to the 
melted substance an active ingredient, an acid active ingre- 
dient and a water-insoluble or slightly water-soluble solid 
base or a basic active ingredient and an enteric substance in 
suitable amounts to produce a dispersion, followed by 
cooling and bringing to a matrix, particularly fine granules 



bases have normally a particle size of not more than 50 urn 
preferably 0.05 to 20 um, while they are used in the 
proportions of usually 1 to 80 weight %, preferably 1 to 50 
weight %, more preferably 10 to 30 weight %, to the total 
amount. 

The basic active ingredient is that of which aqueous 
solutions present alkalinity (pH 7.0 to 13.0, preferably 7.0 to 
10.5), or that which has basic group(s) (e.g. amino group 
etc.). As the ingredient, there are used, for example, vinpo- 



25 



polyglycerol is melted by warming, the above-described 
lipid and additives may be melted by warming together with 
it or may be melted individually and then mixed with it In 
addition, the active ingredient as well as particles of the 
additives can be added simultaneously. A known granulator 
can be employed to produce the objective matrix, such as 
fine granules (normally composed of not less than 75 weight 
% of particles of 500 to 10 um, not more than 5 weight % 
of particles of not less than 500 um and not more than 10 



than 5 weight % of particles of not more than 177 um) and 
the like. 

Granulation under cooling is particularly preferred for 
producing fine granules, and for example, it is desirable to 
produce spherical fine granules through spray cooling, in 
particular through spray-chilling. Spray chilling can' be 
performed for example by dripping or adding dropwise the 
melted material at a constant rate (2 to 200 g/min., prefer- 
ably 5 to 100 g/min.) onto a high-speed rotating disc (eg., 



dissolve in the stomach but start to dissolve in the intestine, 
whereby finely powdered (10 to 0.05 pm) substances as used 
can particularly produce desired results. Such enteric sub- 
stances may be acidic compounds of high-molecular 
(molecular weights ranging from 30,000 to 500,000, pref- 40 
erably from 70,000 to 400,000), and there are used, for 
example, hydroxyr»opylrnemylcellulosephmalate, cellulose 
acetate phthalate, carboxymethylethylcellulose (CMEC 

iSi 111 ft K ° jin ? 0 t J3P ^ X methacr y lic *W — / - « ™ W omo a mgn-speed rotating disc fee 

ffiitr^^ Li ™- 55 * 45 a smooth ° r flat ^ bs^^^o?^^ 

n^S^nZZ Eu f a ^ t f "** Proved by Rohm Pharma having 5 to 100 cm in diameter, preferably 10 to 20cm)at 

Co., West Germany) and the like, either solely or in mixtures a rotation number of usually 10 SZSwiS 

of not less than two kinds of these acidic high molecular to 6,000 rpm, more prefeably XSm 

Ll^v^^^^V^^ L100u55 * etc ' m Present n^rix pnS pSarly^e^nules or 
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on a matrix by pan-coating, fluidi zed-coating or centrifugal 
fluidized coating. 

The coating of fine granules is preferably carried out at a 
temperature of 25° to 70° C, preferably 25° to 40° C. 

The controlled release matrix preparations preferably take 5 
the form of fine granules or granules but in cases where 
persons involved in the medical service or patients ask for 
tablets for the purpose of convenience, the matrix, prefer- 
ably the fine granules or granules as obtained by the above 
procedure can be compressed to tablets, together with to 
excipients (among others, disintegrating agent, etc. as men- 
tioned above) added, if necessary, in accordance with the 
conventional method at a pressure of, for example, 0.2 to 2.0 
ton/cm 2 , preferably 0.2 to 1 .0 ton/cm 2 . Furthermore, the fine 
granules or granules can be filled into capsules by a con- 15 
ventional manner to process to capsule preparations. These 
tablets or capsules have excellent effects and stable release 
rate equal to the present matrix preparations, particularly 
fine granules or granules; however, it is to be understood that 
such tablets and capsules are included in the scope of present 20 
invention. 

The present matrix preparations of fine granules, granules, 
tablets, capsules etc. obtained by the above procedures can 
be put into use in the same manner as the conventional fine 
granules, granules, tablets, capsules, and the like, for 25 
example, by administering them orally to subjects (mam- 
mals, such as human beings, domestic animals and experi- 
mental animals) to whom the active ingredient is intended 
for used. 

The present matrix preparations of fine granules, granules, 30 
tablets and capsules possess the extremely stable controlled 
release ability being free from variation in drug (active 
ingredient) release rate and hardly show any change in the 
drug release pattern even after storage for a prolonged 
period of time, and further a bad taste or odor of a drug can 35 
be masked in the preparation. Moreover, the present prepa- 
rations are easy to control the drug release rate, are appli- 
cable to a wide range of drugs, do not require the use of 
organic solvent in the production process, do not cause air 
pollution in the production steps, do not provide any risk of 40 
solvent remaining in the pharmaceutical preparations nor 
produce any static electric charge and can be produced by 
the simplified production process requiring no special equip- 
ment, and consequently can be said to be the ideal controlled 
release preparations. 45 

Described in the following are the examples to illustrate 
this invention in more particularly, but this invention is 
understood to not be limited to such examples. 

In the following examples, the dissolution rate was deter- 
mined by the method referred below: 50 

According to Method 2 (paddle method) of "The Method 
for Determining Dissolution" in Japanese Pharmacopoeia, 
11th Edition (herein after referred as "J.P. 11 Ed."), the 
dissolution from a test material was carried in 900 ml of 
dissolution medium containing a surfactant under 100 rpm 55 
of revolution; sampling of the medium was carried periodi- 
cally, and the dissolution rates were calculated on the 
UV-absorbance of each filtrate of the samples. 
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of 20 g/min. onto an aluminum-made disc of 15 cm in 
diameter revolving at 2000 rpm. to produce spherical fine 
granules which passed through a 42 mesh sieve but did not 
pass through a 60 mesh sieve (hereinafter described briefly 
as "42/60 mesh"). 

EXAMPLE 2 

By following the same procedure as described in Example 
1 (namely through spray chilling), except that 37.5 g of 
stearyl mono(tetra)glyceride (MS-310® produced by Saka- 
moto Yakuhin Co., Japan; hereinafter referred to as MS-3 1 0) 
and 42.5 g of hydrogenated cotton seed oil were warmed and 
melted at 90° C. and 20 g of theophylline was put into the 
molten material, followed by stirring for 30 minutes to allow 
dispersion. There were obtained 42/60 mesh spherical fine 
granules. 

EXAMPLE 3 

By conducting spray chilling in the same manner as 
described in Example 2 while using: 

25 g of MS-310 

55 g of hydrogenated cotton seed oil 
20 g of theophylline, 
there were obtained 42/60 mesh spherical fine granules. 



EXAMPLE 1 



60 



A 80 g quantity of stearyl penta(tetra)glyceride (PS-3 1 0® 
produced by Sakamoto Yakuhin Co., Japan; hereinafter 
referred to as PS-3 10) was warmed and melted at 90° Q, and 
20 g of theophylline was put into the molten material, 65 
followed by stirring for 30 minutes to achieve dispersion. 
The dispersion was warmed at 90° C. and dripped at a rate 



EXAMPLE 4 

By carrying out spray chilling in the same manner as 
described in Example 2 while using: 

125 g of MS-310 

67.5 g of hydrogenated cotton seed oil 
20 g of theophylline, 
there were obtained 42/60 mesh spherical fine granules. 

EXAMPLE 5 

By conducting spray chilling in the same manner as 
described in Example 2 while using: . 
20gof MS-310 

40 g of hydrogenated cotton seed oil 

40 g of 3,4-dmydro-2,8-diisopropyl-3-thioxo-2H-l,4- 
benzoxazine-4-acetic acid, 
there were obtained 32/42 mesh spherical fine granules. 

EXAMPLE 6 

By conducting spray chilling in the same manner as 
described in Example 2 while using: 

1 gOfMSr310 

109 g of hydrogenated cotton seed oil 
90 g of theophylline, 
there were obtained 42/60 mesh spherical fine granules. 

EXAMPLE 7 

By carrying out spray chilling in the same manner as 
described in Example 1, except that 1 g of MS-310, 45 g of 
lactose and 110 g of hydrogenated cotton seed oil were 
warmed and melted at 90° C. and 45 g of theophylline was 
put into the molten material, followed by stirring for 30 
minutes to allow dispersion, there were obtained 42/60 mesh 
spherical fine granules. 
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EXAMPLE 8 



By conducting spray chilling in the same manner as 
described in Example 2 while using: 

1 g of MS-310 

100 g of stearyl alcohol 

100 g of 3,4^ydro-2,8^sopropyl-3-thioxo-2H-l,4- 
benzoxazine-4-acetic acid, 
there were obtained 48/60 mesh spherical fine granules. 

EXAMPLE 9 

Mixed were 200 g of the fine granules as obtained in 
Example 8, 75 g of Avicel®, 25 g of ECG 505® (a 
disintegrating agent produced by Nichirin Chemical Co. of 
Japan) and 0.9 g of magnesium stearate, and the mixture was 
compressed into tablets at a pressure of 0.2 ton/cm 2 with the 
use of a punch of 11 mm in diameter (radius of curvature of 
15 R). 

EXAMPLE 10 

By conducting spray chilling in the same manner as 
described in Example 1 after wanning and melting 5 g of 
MS310 and 20 g of hydrogenated cotton seed oil at 90° C, 
charging 1 g of vinpocetine and 15 g of Eudragit L100-55 
into the molten materia] and stirring the mixture for 30 
minutes to allow dispersion, there were obtained 42/60 mesh 
spherical fine' granules. 

EXAMPLE 11 



10 



TABLE 1 



Dissolution (%) 



Hour 



10 



20 



25 



30 



By following the same procedure as described in Example 
10 while using 3 g of MS-310, 20 g of hydrogenated cotton 
seed oil, 1 g of vinpocetine and Eudragit LI 00-55, there 35 
were obtained 42/60 mesh spherical fine granules. 



40 



45 



50 



EXAMPLE 12 

By conducting spray chilling in the same manner as 
described in Example 1 after warming and melting 7 g of 
MS310 and 21 g of hydrogenated cotton seed oil at 90° C, 
charging 5 g of AD-5467 and 10 g of magnesium hydroxide 
and stirring the mixture for 30 minutes, there were obtained 
42/60 mesh spherical fine granules. 

EXAMPLE 13 

By following the same procedure as described in Example 
12 except that 10 g of synthetic aluminum silicate in place 
of 10 g of magnesium hydroxide, there were obtained 42/60 
mesh spherical fine granules. 

EXAMPLE 14 

PS-310 (91 g) was melted by heating (90° C), idebenone 
(9 g) was thrown thereinto, and the mixture was melted by 
stirring for 30 minutes maintaining the mixture at 90° C. By 
the same procedure as Example 1, 60/80 mesh of fine 
granules were obtained. 

As a comparative experiment, hardened cotton seed oil 
(91 g) and idebenone (9 g) were processed in the same 
manner as above to obtain 42/62 mesh of fine granules. 

The dissolution (%; hereinafter this means weight % 65 
unless specifically defined) of the drug from these fine 
granules stored at 40° C are shown in Table 1. 
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From Table 1, the following facts are clarified: 

The dissolution rate of idebenone from the fine granules 
obtained by using hardened cotton seed oil after 1 month 
storage at 40° C. is increased as compared with those of 
immediately after the production. To the contrary, the dis- 
solution rate from the present fine granules using PS-310 
shows a little change after 1 month storage and no change 
after 4 months storage; therefore, the release-sustaining 
ability of present fine granules is stable. 



EXAMPLE 15 

PS-310 (75 g) and MS-310 (5 g) were melted together by 
heating at 90° C, and then trepibutone (10 g) and magne- 
sium oxide (30 g) were thrown thereinto and dispersed for 
30 minutes maintaining the mixture at 80° C, followed by 
treating in the same manner as Example 1 to obtain 42/60 
mesh of spherical fine granules. 

The dissolution rates of the product in the mediums of I, 
II and pH 5 as described in J.P. 11 Ed. are shown in Table 

2. 

TABLE 2 



Dissolution (%) 



Hour 
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Medium I (pH 1.2) 


19.4 


29.4 


37.1 


43.8 


50.0 


54.7 


pH5.0 


28.7 


363 


45.6 


55.1 


63.8 


70.1 


Medium U (pH 6.8) 


29.5 


37.6 


45.5 


52.9 


60.7 


66.8 



From Table 2, it is apparent that the present fine granules 
exhibit almost the same rate of drug release in a wide range 
of pH; therefore the fine granules have stable controlled 
release ability. 

The dissolution rates of fine granules obtained in Example 
15 in medium I and II after storage for 4 months at 40° C. 
are shown in Table 3. 
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TABLE 3 



Hour 



Immediately after 
production 
After 4 m o nth s 
at 40° C 



Immediately after 
production 
After 4 months 
at40° C. 



Dissolution (%) in Medium I 

19.4 29.4 37.1 43.8 50.0 54.7 
18.9 30.0 38.1 44.2 49.2 53.7 

Dissolution (%) in Medium D 

29.5 37.6 45.5 52.9 60.7 66.8 
28.9 37.1 45.1 53.2 60.5 66.4 



From Table 3, it is apparent that the release controlling 
ability of the present fine granules is extremely stable, 
because the dissolution rates after 4 months storage 
unchange as compared with those of immediately after the 
production. 



20 



EXAMPLE 16 



30 



PS-310 .(75.2 g) and MS-310 (20.8 g) were melted 
together and 4 g vinpocetine and Eudragit® LI 00-55 (Rohm 
Pharma. Co., West Germany) (60 g) were put thereinto and 
dispersed by stirring for 30 minutes maintaining the mixture 
at 80° C, followed by treating in the same manner as 
Example 1 to obtain 42/60 mesh of spherical fine granules. 

The dissolution rate of the product in mediums I and II 35 
after storage for 2 weeks and 4 months are shown in Table 
4. 



TABLE 4 





Dissolution (%) 










Hour 








1 2 


3 4 


5 


6 


Medium I (pH 1.2) 
Medium n (pH 6.8) 


43.4 63.2 
48 r 9 64.7 


75.1 83.5 
71.5 75.4 


89.8 
79.1 


95.1 
83.6 

■ 



40 



45 



From Table 4, it is apparent that the present fine granules 
are those exhibiting stable release controlling ability, 50 
because they release a drug in almost the same rate under 
conditions having varied pHs. 
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TABLE 5 



Hour 



Immediately after 
production 
10 After 2 weeks 
at 40° C 
After 4 months 
ai40°C 



Immediately after 
production 
After 2 weeks 
at40°G 
After 4 months 
at 40° C 



1 


2 


3 


4 


5 


6 


Dissolution (%) in Medium I 






36.5 


56.4 


69.0 


773 


84.4 


89.8 


41.6 


61.4 


73.1 


813 


87.9 


9Z6 


523 


663 


81.0 


87.0 


91.6 


96.4 


Dissolution (%) in Medium II 






57.7 


73.8 


79.3 


823 


85.9 


883 


55.6 


69.3 


75.1 


79.8 


83.6 


87.1 


58.7 


72.1 


84.4 


87.4 


92.0 


92.3 



From Table 5, it is apparent that the present fine granules 
are those exhibiting stable release-controlling ability which 
is unchanged after two weeks in comparison to immediately 
after the production, and that the stability is unchanged after 
25 4 months at 40° C. 



EXAMPLE 18 

PS-3 10 (75 g) and MS-310 (25 g) were melted together by 
heating at 90° C, and then AD-5467 (100 g) was put 
thereinto and dispersed by stirring for 30 minutes maintain- 
ing the mixture at 90° C, followed by treating in the same 
manner as Example 1 to obtain 42/80 mesh of fine granules. 



EXAMPLE 19 

PS-310 (52 g) and MS-310 (4 g) were melted together by 
heating at 90° C, and AD-5467 (10 g) and magnesium 
hydroxide (40 g) were put thereinto and dispersed by stirring 
for 30 minutes maintaining the mixture at 90° C, followed 
by treating in the same manner as Example 1 to obtain 42/60 
mesh of spherical fine granules. Hie dissolution rates of the 
product after storage at 40° C. are shown in Table 6. 

TABLE 6 



Dissolution (%) 



Hour 



EXAMPLE 17 



55 



PS-310 (75 g) and MS-310 (21 g) were melted together by 
heating at 90° C, and vinpocetine (4 g) and Euragit® 
L100-55 (produced by Rohm Pharma. Co., West Germany) 60 
(60 g) were put thereinto and dispersed by stirring for 30 
minutes maintaining the mixture ax 80° C, followed by 
treating in the same manner as Example 1 to obtain 42/60 
mesh of spherical fine granules. The dissolution rates of the 
product in mediums I and n after storage of 2 weeks and 4 
months at 40° C. are shown in Jable 5. 







1 


2 


3 


4 


5 


6 


Medium 


Immediate- 


54.1 


69.8 


77.6 


91.1 


96.7 


993 


I 


ly after 
production 
















After 1 


48.1 


60.1 


76.1 


88.1 


963 


993 




month at 
















40° C 














Medium 


Immediate- 


463 


65.6 


77.0 


83.2 


86.9 


88.2 


n 


ly after 
production 














After 1 


473 


70.5 


80.7 


86.1 


86.4 


86.4 




month at 














40° C. 















65 



From Table 6, it is apparent that the present fine granules 
are those exhibiting stable release-controlling ability which 
is unchanged after 1 month in comparison to those of 
immediately after the production. 
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EXAMPLE 20 



14 



PS-310 (192 g) and MS-310 (32 g) were melted together 
by heating at 90° C, and then AD-5467 (40 g) and magne- 
sium hydroxide (160 g) were thrown thereinto and dispersed 
by stirring for 30 minutes m aintaining the mixture at 90° C, 
followed by treating in the same manner as Example 1 to 
obtain 42/60 mesh of spherical fine granules. 



AD-5467 

PS-310 

MS-310 

Magnesium hydroxide 



40g 
216 g 

160 g 



10 



The above materials were treated in the same manner as 
Example 20 to obtain 60/80 mesh spherical fine granules. 

The dissolution rates of the products obtained in 
Examples 20 and 21 in mediums I and II are shown in Table 
7. 

TABLE 7 



15 



20 



Dissolution (%) 



Hour 





l 


2 


3 


4 


5 


6 


25 


Example Medium 
20 I 


66.5 


893 


97.5 


100.0 


100.0 


100.0 




Medinw 
n 


76.7 


88.5 


90.5 


90.3 


90.6 


90.8 




Example Medium 
21 1 

Medium 

n 


36.6 


50.0 


58.8 


65.9 


71.7 


76.3 


30 


36.8 


48.4 


71.8 


78.5 


81.8 


82.5 





In the case of administering the aqueous suspension of 
gum arabic containing AD-5467, the concentration of 
AD-5467 in the blood reachs to the peak at 15 minutes and 
thereafter falls rapidly, lb the contrary, present fine granules 
of Example 20 or 21 exhibits the peak after 1 hour or 2 
hours, respectively. Therefore, present fine granules have 
excellent release-controlling ability. 



EXAMPLE 22 

Stearyl mono(deca)glyceride (produced by Sakamoto 
Yakuhin Co.) (92 g) was melted by heating at 90° C, and 
ipriflavone (18 g) was put thereinto and dispersed by stirring 
for 30 minutes maintaining the mixture at 90° C, followed 
by treating in the same manner as Example 1 to obtain 42/60 
mesh of spherical fine granules. 

The fine granules were administered orally to four beagles 
(aged 1 year, about 10 Kg) each in a dose of containing 200 
rag of ipriflavone, and the concentration of 7-hydroxy-3- 
phenyl-4H- 1 -benzopyran-4-one (main metabolite of iprifla- 
vone) in the blood was determined. The results are shown in 
Table 9. As the contrast, the dispersion of 200 mg of 
ipriflavone in 5 W/V % aqueous gum arabic suspension 
(hereinafter abbreviated as "suspension") was employed. 



TABLE 9 



As seen from Table 7, the present fine granules release 35 
AD-5467 at almost constant rate even under conditions 
having varied pHs, and granules having fast dissolution rate 
(Example 20) or slow dissolution rate (Example 21) inde- 
pendent of pH can be produced by changing the ratio of fatty 
acid ester of polyglycerol in present matrixes. 40 

Fine granule preparations containing AD-5467 obtained 
in Examples 20 and 21, and 4 mg/ml solution of AD-5467 
in aqueous 5 W/V % suspension of gum arabic as a contrast 
were administered to each group of four rats (SD-rat, 8 
weeks aged, male), respectively. 45 sion 

Each material was administered to fasted animals in a 
dose of 10 mg/Kg (body weight) of AD-5467 and concen- 
trations in the blood were determined (Table 8). 







Concentration 


in blood (ug/ml) 












Hoar 








0.25 


0.5 1 


US 2 3 


5 


7 


Example 
22 


43.1 


120.7 198 


187.1 209.2 219.5 


125.7 


121.7 


Sus- 
pension 


0.1 


7.2 10.3 


21.9 33.0 25.0 


32.1 


25.6 



As seen from Table 9, the absorption of ipriflavone from 
present fine granules obtained in Example 22 amounts to 10 
times higher and sustains longer as compared with "suspen- 



TABLE8 



50 



Concentration in blood (ug/ml) 

Hour 





0.25 


05 


1 


1.5 


20 


0.75 


2.30 


3.14 


Z22 


Example 
21 


0.16 


0.73 


0.88 


1.12 


Sus- 


557 


2.85 


1.38 


0.70 


pension 
in 5 










w/v % 










aqueous 










gum 

arabic 











55 



0.23 
0.69 
0.13 



Ibble 8 shows the following facts; 



EXAMPLE 23 

(1) PS-310 (860 g) and MS-310 (100 g) were melted 
together by heating at 90° C, and 90 g of phenylpropano- 
lamine was thrown thereinto and dispersed by stirring for 30 
minutes mamtaining the mixture at 90° C, followed by 
treating in the same manner as Example 1 to obtain 30/42 
mesh of spherical fine granules. 

(2) The fine granules (300 g) obtained in the above (1) 
were loaded into a fluid-bed drier (FD-3S; Fuji Sangyo Co., 
Japan) and sprayed with 5 W/V % aqueous solution of 

60 hydroxypropylmethylceUulose (TC-5R; Shinetsu Chemical 
Co., Japan), controlling the temperature of inlet air at 45° C. 
and that of granules at 35° C; thereby coated fine granules 
were obtained. 

The dissolution rates of phenylpropanolamine in water 
from the fine granules obtained in Example 23 (1) and (2) 
are shown in Table 10. 
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TABLE 10 
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Dissolution 

Hour 






1 


2 


3 


4 


Example 23(1); 


22.9 


31.3 


37.8 


38.6 


fine granules 








Example 23(2); 


18.8 


27.0 


33.5 


34.9 


coated fine 










granules 











ules. The dissolution rates of delapril from the fine granules 
are shown in Table 13. 



20 



25 



As seen from Table 10, present fine granules exhibit 
almost unchanged elution rate after and before coating and 15 
have stable release-controlling ability. 



EXAMPLE 24 

(1) PS-310 (800 g) and MS-310 (100 g) were melted 
together by heating at 90° C, and then caffeine (100 g) was 
thrown thereinto and dispersed by stirring for 30 minutes 
maintaining the mixture at 90° C, followed by treating in the 
same manner as Example 1 to obtain 42/60 mesh of spheri- 
cal fine granules. 

(2) The fine granules (250 g) obtained in the above (1) 
were loaded into a fluid-bed drier (FD-3S; Fuji Sangyo Co., 
Japan) and sprayed with 5 W/V % solution of hydroxypro- 
pylmethylceBuiose in ethanol, controlling the inhalant air at 
45° C. and the granules at 35° C; thereby coated fine 
granules were obtained. 

EXAMPLE 25 

The fine granules (100 g) obtained in Example 24 (1), 
Avicel® (90 g), sodium carboxymethylcellulose (Ac-Di- 
Sol; FMC-Asahi Kasei Kogyo Co., Japan) (10 g) and 
magnesium stearate (0.6 g) were mixed and tableted with a 
pounder (plain) of 10 mm in diameter at 0.2 ton/cm 2 to 
obtain tablets. 

The dissolution rates of caffeine from the fine granules 
obtained in Example 24 and the tablets obtained in Example 
25 are shown in Table 11. 

TABLE 11 



TABLE 13 


5 


Dissolution (9b) 

Hour 






1 2 3 4 


5 6 


10 60/80 mesh fine 
granules 


48.3 74.1 85.5 90.1 


923 93.0 



The fine granules obtained in the above procedure were 
administered to a rat under fast overnight in a dose of 20 
mg/Kg as delapril and the concentration of (N-[N-[(S)-1- 
carboxy-3-phenylpropyl]-l^alanyl]-N-indan-2-yl) glycine 
(metabolite of derapuryl hydrochloride) in the blood was 
determined and shown in Table 14. As a contrast, a solution 
of depnrayl hydrochloride (4 mg/ml) in 5 W/V % aqueous 
suspension of gum arabic was used. 



TABLE 14 



Concentration in blood (ugAnl) 

Hour 



0.25 0.5 



1 IS 



0.881 0.816 0.78S 0.647 1.07 0387 0.115 0.052 





60/80 


30 


mesh 
fine 




gran- 




ules 




Sus- 




pension 




of 


35 


delapril 




hydro- 




chloride 




in 5 




w/v % 




aqueous 


40 


gum . 




arabic 



5.46 4.63 0.875 0.427 0.221 0.200 0.090 0.007 







Dissolution (%) 

Hour 






1 


2 


3 4 


5 


6 


Fine granules 


16.1 


24.5 


33.4 383 


43.8 


46.5 


Tablets from 


17.2 


27.8 


36.7 45.5 


48.9 


51.4 


coated fine 










granules 













45 



50 



As seen from Table 11, caffeine release from the tablets 
produced by tabletting coated fine granules (Example 25) 
occurs in the same rate as from the coated fine granules not 
being compressed to tablets (Example 24), and the both 
preparations exhibit stable release-controlling ability. 



55 



As seen from Table 14, in the case of administering the 
solution of delapril hydrochloride, rapid disappearance of 
concentration in the blood is observed, but the present fine 
granules exhibit sustained concentration in the blood corre- 
sponding to the dissolution rate. See Table 13 for the 
dissolution rates of the 60/80 mesh fine granules. 

EXAMPLE 27 

MS-310 (8 g), PS-310 (32 g) and stearyl tri(mono)glyc- 
eride (TS-310; produced by Sakamoto Yakuhin Co., Japan) 
(40 g) were melted together by heating and the temperature 
of the mixture was adjusted to 70° C, and then 20 g of 
delapril was thrown thereinto and dispersed by stirring for 
30 minutes, followed by treating in the same manner as 
Example 1 to obtain 42/60 mesh of fine granules. 



60 



EXAMPLE 26 

PS-310 (64 g) and MS-310 (16 g) were melted together by 
heating at 90° C, and 20 g of delapril was thrown thereinto 
and dispersed by stirring for 30 minutes mamtaining the 
mixture at 70° C„ followed by treating in the same manner 
as Example 1 to obtain 60/80 mesh of spherical fine gran- 



ds 



EXAMPLE 28 

The fine granules (250 g) obtained in Example 27 were 
loaded into a fluid-bed drier (FD-35; Fuji Sangyo Co., 
Japan) and sprayed with 5 WAV % solution of hydroxypro^ 
pylcellulose in ethanol for coating, controlling the inhalant 
air at 45° C. and granules at 35° C; thereby coated fine 
granules were obtained. 
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EXAMPLE 29 



18 

EXAMPLE 32 



The coated fine granules (100 g) obtained in Example 28, 
Avicel® (90 g), sodium carboxymethylcellulose (Ac-Di- 
Sol; FMC-Asahi Kasei Kogyo Co., Japan) (10 g) and 
magnesium stearate (0.6 g) were mixed and tableted with a 
punch (plain) of 10 mm in diameter at the pressure of 0.2 
ton/cm 2 to obtain tablets. 

The dissolution rates of derapuryl hydrochloride from the 
fine granules, coated granules or tablets of Examples 27, 28 
and 29 are shown in Table 15. 

TABLE 15 



The fine granules obtained in Example 18 were tableted 
with a punch (plain) of 6 mm in diameter at the pressure of 
0.1 ton/cm 2 to obtain tablets. 





Dissolution (%) 














Hour 








1 


2 


3 


4 


5 


6 


Example 27 


56.9 


83.3 


89.8 


89.9 


89.2 


:9&.6 


Example 28 


51.5 


78.4 


89.2 


92.6 


93.1 


915 


Example 29 


62.9 


85.9 


89.5 


91.0 


91.9 


92^ 



As seen from Table 15, the release of delapril hydrochlo- 
ride from the present coated fine granules (Example 28) or 
tablets obtained by tabletting the coated fine granules 25 
(Example 29) is unchanged as compared with the fine 
granules before coating (Example 27), and all of them 
exhibit stable and sustained dissolution. 

EXAMPLE 30 

PS-310 (65.6 g) and MS-310 (9.4 g) were melted together 
at 90° C, and delapril hydrochloride (25 g) was thrown 
thereinto and dispersed by stirring for 30 minutes maintain- 
ing the mixture at 70° C, followed by treating in the same 35 
manner as Example 1 to obtain 42/60 mesh of spherical fine 
granules. 

The release of delapril hydrochloride from the fine gran- 
ules when they were stored at 40° C. is shown in Table 16. 

40 

TABLE 16 





Dissolution (%) 


Hour 






1 


2 


3 


4 


5 


6 




38.4 


57.1 


74.3 


83.2 


85.7 


86.8 


production 












After 10 days 


38.9 


58.8 


73.2 


80.7 


83.8 


84.1 


at4<r C. 












After 3.5 months 


35.8 


53.2 


66.2 


74.5 


79.0 


81.7 


ai40°C 













As seen form Table 16, present fine granules have excel- 
lent release-controlling ability even after a long period of 55 
storage, which proves that they are extremely stable con- 
trolled release preparation. 



EXAMPLE 31 

The fine granules obtained in Example 17 were filled into 
capsule No. 1 of J.P. 11 Ed. to obtain a capsule preparation. 



EXAMPLE 33 

In the same manner as Example 24 (1) with a 900 rpm 
10 rotation number of the disk, employing PS-310 (800 g), 
MS-310 (100 g) and caffeine (100 g), 12/48 mesh of 
granules were obtained. 
We claim: 

1. Fine granules or granules which comprise a pharma- 
15 ceutically active ingredient dispersed into a matrix which is 

solid at ambient temperature and and contains a fatty acid 
ester of a polyglycerol, the ester being present throughout 
the fine granules or granules; wherein said fine granules are 
composed of not less than 75 weight % of particles of 500 
20 to 10 Mm, not more than 5 weight % of particles of not less 
than 500 um, and not more than 10 weight % of particles of 
not more than 10 um; and wherein said granules are com- 
posed of not less than 90 weight % of particles of 1410 to 
500 um and not more than 5 weight % of particles of not 
more than 177 um. 

2. Fine granules or granules according to claim 1, wherein 
microcrystalline wax is contained in the matrix. 

3. Fine granules or granules according to claim 2, wherein 
the fine granules or granules are coated with a coating agent 

30 4. Fine granules or granules according to claim 1, wherein 
the fine granules or granules are coated with a coating agent 

5. Fine granules or granules according to claim 1, wherein 
the amount of the fatty acid ester of polyglycerol in the 
matrix is about 0.0001 to 50 times the weight of the 
pharmaceutically active ingredient 

6. A capsule comprising fine granules or granules which 
comprise a pharmaceutically active ingredient dispersed into 
a matrix which is solid at ambient temperatures and contains 
a fatty acid ester of a polyglycerol, the ester being present 
throughout the fine granules or granules, said fine granules 
being composed of not less than 75 weight % of particles of 
500 to 10 um, not more than 5 weight % of particles of not 
less than 500 um and not more than 10 weight % of particles 
of not more than 10 um and said granules being composed 

45 of not less than 90 weight % of particles of 1410 to 500 um 
and not more than 5 weight % of particles of not more than 
177 um. 

7. A capsule comprising fine granules or granules which 
comprise a pharmaceutically active ingredient dispersed into 

50 a matrix which is solid at ambient temperatures and contains 
a fatty acid ester of a polyglycerol, the ester being present 
throughout the fine granules or granules, said fine granules 
being composed of not less than 75 weight % of particles of 
50 to 10 um, not more than 5 weight % of particles of not 
less than 500 um and not more than 10 weight % of particles 
of not more than 10 um and said granules being composed 
of not less than 90 weight % of particles of 1410 to 500 um 
and not more than 5 weight % of particles of not more than 
177 um, wherein the fine granules or granules are coated 
30 with a coating agent 
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